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SOLUBLE GUANYLATE CYCLASE
ACTIVATORS

RELATED APPLICATIONS

This application 1s a U.S. National Phase application under
35 U.S.C. §371 from International Application No. PCT/
US2011/037718, filed May 24 2011, which claims the benefit
of U.S. Provisional Application No. 61/349,063, filed May
277, 2010.

BACKGROUND OF THE INVENTION

Cyclic GMP (¢cGMP) 1s an important intracellular messen-
ger which triggers a multitude of different effects via the
modulation of cGMP-dependent protein kinases, phosphodi-
esterases and 1on channels. Examples are the relaxation of
smooth muscles, the inhibition of thrombocyte activation and
the inhibition of the proliferation of smooth-muscle cells and
ol leukocyte adhesion. cGMP 1s produced by particulate and
soluble guanylate cyclases as a response to a number of
extracellular and intracellular stimuli. In the case of the par-
ticulate guanylate cyclases, stimulation 1s essentially effected
by peptidic messengers, such as the atrial natriuretic peptide
or the cerebral natriuretic peptide. The soluble guanylate
cyclases (“sGC”), which are cytosolic heterodimeric heme
proteins, 1n contrast, are essentially regulated by a family of
low-molecular-weight factors which are formed enzymati-
cally. The most important stimulant 1s nitrogen monoxide
(“NO”) or a closely related species. The function of other
factors such as carbon monoxide or the hydroxyl radical 1s
still largely unclear. The binding of NO to the heme with
formation of a penta-coordinate heme-nitrosyl complex is
proposed as the mechanism of the activation by NO. The
associated release of the histidine which 1s bound in the basal
state to the 1ron converts the enzyme into the active confor-
mation.

Active soluble guanylate cyclases are composed of an

and a B subunit each. Several subunit subtypes have been
described which differ from one another with respect to
sequence, tissue-specific distribution and expression in dif-
terent development stages. The subtypes o, and [3; are mainly
expressed in brain and lung, while ©, is found in particular in
liver and kidney. The subtype o, was shown to be present 1in
human fetal brain. The subunits referred to as o, and 3, were
1solated from human brain and are homologous to o, and 3,.
More recent works indicate an o.,, subunit which contains an
insert 1 the catalytic domain. All subunits show great

homologies 1n the region of the catalytic domain. The
enzymes presumably contain one heme per heterodimer,
which 1s bound via [3,-Cys-78 and/or {3,-His-105 and 1s part
ol the regulatory center.

Under pathologic conditions, the formation of guanylate-
cyclase-activating factors can be reduced, or their degrada-
tion may be promoted owing to the increased occurrence of
free radicals. The resulting reduced activation of the sGC
leads, via a weakeming of the respective cGMP-mediated
cellular response, for example to an increase of the blood
pressure, to platelet activation or to increased cell prolifera-
tion and cell adhesion. As a consequence, formation of endot-
helial dysfunction, atherosclerosis, hypertension, stable or
unstable angina pectoris, thromboses, myocardial infarction,
strokes or erectile dysfunction results. Pharmacological
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2

stimulation of sGC offers a possibility to normalize cGMP
production and therefore makes possible the treatment and/or

prevention of such disorders.

For the pharmacological stimulation of the sGC, use has
been made of compounds whose activity 1s based on an inter-
mediate NO release, for example organic nitrates. The draw-
back of this treatment 1s the development of tolerance and a
reduction of activity, and the higher dosage which 1s required
because of this.

Various sGC stimulators which do not act via NO release
were described by Vesely 1n a series of publications. How-
ever, the compounds, most of which are hormones, plant
hormones, vitamins or natural compounds such as, for
example, lizard poisons, predominantly only have weak

eifects on the cGMP formation 1n cell lysates. D. L. Vesely,
Eur. J. Clin. Invest., vol. 15, 1985, p. 238; D. L. Vesely,
Biochem. Biophys. Res. Comm., vol. 88, 1979, p. 1244. A
stimulation of heme-free guanylate cyclase by protoporphy-
rin IX was demonstrated by Ignarro et al., Adv. Pharmacol.,
vol. 26, 1994, p. 33. Pettibone et al., Eur. J. Pharmacol., vol.
116, 1985 p. 307, described an antihypertensive action of
diphenyliodonium hexafluorophosphate and attributed this to
a stimulation of sGC. According to Yu et al., Brit. J. Pharma-
col, vol. 114, 1993, p. 1387, 1soliquirttigenin, which has a
relaxing action on 1solated rat aortas, also activates sGC. Ko

et al., Blood vol. 84,1994, p. 4226, Yu et al., Biochem. J. vol.
306, 1995, p. 787, and Wu et al., Brit. J. Pharmacol. vol. 116,
1993, p. 1973, demonstrated a sGC-stimulating activity of
1-benzyl-3-(5-hydroxymethyl-2-furyl indazole and demon-
strated an antiproliferative and thrombocyte-inhibiting
action. Pyrazoles and fused pyrazoles which exhibit a sGC-
stimulating activity are described in European Patent Appli-
cation No. 908,456 and German Patent Application No.
19,744,027,

A series ol 2-sulfonylaminobenzoic acid N-arylamides,
the N-aryl group of which carries a thio substituent, have been
mentioned 1n the literature. These compounds in which the
N-aryl group generally carries as further substituents groups
which are readily oxidizable such as, for example, two

hydroxy groups being in para position with respect to one
another and which 1n this case can be regarded as hydro-
quinone derivatives, are auxiliaries for the preparation of

photographic materials (see, for example, Chemical
Abstracts 119, 105757, 120, 41838; 123, 70224; or 126,

257007). Bntish patent publication No. 876,526 (Chemical
Abstracts 56, 15432¢) discloses 3,35-dichloro-2-methylsulio-
nylaminobenzoic acid N-(5-chloro-2-(4-chlorophenylmer-
capto)-phenyl)-amide which can be used for the protection of
wool against moths.

It has now been found that the compounds of the present
invention effect a strong activation of guanylate cyclase and
are therefore suitable for the therapy and prophylaxis of dis-
orders which are associated with a low cGMP level.

SUMMARY OF THE INVENTION

The present invention relates to compounds which activate
soluble guanylate cyclase and are valuable pharmaceutically
active compounds for the therapy and prophylaxis of dis-
cases, for example for cardiovascular diseases such as hyper-

tension, heart failure, pulmonary hypertension, angina pec-
torts, diabetes, cardiac 1nsufficiency, thromboses or

atherosclerosis. The compounds of Formula I
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I
R3 O
R* (
NH
RIR*N
[
N 2N
2
RN :

are capable of modulating the body’s production of cyclic
guanosine monophosphate (“cGMP”) and are generally suit-
able for the therapy and prophylaxis of diseases which are
associated with a disturbed cGMP balance. The invention
turthermore relates to processes for preparing compounds of
Formula I, to their use for the therapy and prophylaxis of the
above-mentioned diseases and for preparing pharmaceuticals
tor this purpose, and to pharmaceutical preparations which
comprise compounds of Formula I.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

The mvention concerns compounds of Formula I which
activate soluble guanylate cyclase:

A
(Rl) &RZ

or a pharmaceutically acceptable salt thereof, wherein

O

1s a heteroaryl selected from

% % "
X] N Xl
TN X SN \
}!:I /N? }‘(‘ N /N’ ‘ /N
3. S
X X N
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-continued

ok

3%
o
o

S N\ S N\
VWi W,
/ ‘##N\ ‘ N\

\

ok ok

where * 1indicates attachment to the pyrimidinyl ring and **
indicates attachment to the —CH,—R?” of structural Formula
I

Each X', X*, X7 and X* is independently N or CH, provided
that no more than two of X*, X*, X> and X* is N:

Each R* and R” are independently H, C,_,, cycloalkyl, or
—(C,-C alkyl;

EachR' is independently —H, halo, OR, —C,-C, alkyl, aryl,
heterocyclyl, heteroaryl, —C, _, , cycloalkyl, —CN, —NR“C
(O)R”, or —C(O)NR?R”, said aryl, heteroaryl, and
cycloalkyl optionally being substituted with one to three sub-
stituents selected from halo, —C,-C, alkyl, —OR, —CN,
and —CF;;

R*is —(CR%,),C,-C, alkyl, —C,-C, alkenyl, —C,-C, alky-
11y1, —(CRdz)rOR: —(CRdz)zﬁSR: —(CRdz)rCFB: —(CRdz)f
C,_,cycloalkyl, —(CR%,) -aryl, —(CR?,),-heterocyclyl or
—(CR%,) heteroaryl, said alkyl, cycloalkyl, aryl, heterocy-
clyl and heteroaryl being optionally substituted with one to
three substituents selected from halo, —C,-C, alkyl, —CF,
—CN or —OR;

R? is —(CR%)-aryl, —(CR%,) -heteroaryl, —(CR?,),-het-
erocyclyl, —(CR%) C,_, ,cycloalkyl, —(CR“,) CN,
—(CR%,)—C(O)NRR”, —(CR%,)—NR“C(O)R?,
—(CR%,)—C($)NR“R”, —(CR",),—C(0O)OR", —(CR?),
—NR“C(O)NR?, —(CR%,)—NR*“C(O)OR?, —(CR%,)—
NRR®, or —OR?, said, aryl, heteroaryl or heterocyclyl are
optionally substituted with from one to three substituents
selected from R;

R*is —C,-C, alkyl, C,_, cycloalkyl, halo or CF,;

Each R’ is independently halo, OR, CN, —(CR%,) CF,, S(O) .
R, —(CR%,),C,_cycloalkyl, or —C,-C, alkyl, said alkyl
and cycloalkyl being optionally substituted with one to three
substituents selected from halo or OR;
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Each R® is independently halo, —C, -C alkyl, OR, CN, CF,,
aryl or heteroaryl, where said alkyl, aryl or heteroaryl are
optionally substituted with halo, C,-C, alkyl or CF5;

Each R 1s independently —H, —C,-C, alkyl, —CF,, or aryl;

Each R? and R” are independently —H, —C, -C,. alkyl, aryl,
heteroaryl, heterocyclyl, or —(CH,),.s—C;_,5 cycloalkyl,
wherein said alkyl, heteroaryl, heterocyclyl, and cycloalkyl
are optionally substituted with one to three substituents
selected from R°;

optionally, when R* and R” are —C,-C alkyl and are

attached to the same nitrogen atom, R* and R” may be
cyclized to form a C,-C, cycloalkyl ring;

Each R 1s independently —C, -C alkyl, —CF;, or aryl;
Each R“ is independently H, halo, —CF, or —C,-C,. alkyl;

m 1s an 1nteger selected from 1, 2, or 3;

p 1s an integer independently selected from 0, 1 or 2; and
t 1s an 1nteger independently selected from 0, 1, 2, 3, or 4.

In a further embodiment, the invention 1s directed to com-
pound of Formula I having structural Formula IA:

IA

RYR*N

Il
1 &Rz
(R )m

or a pharmaceutically acceptable salt thereof, wherein

O

1s a heteroaryl selected from
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-continued

3

3%
%

Bk

Hok e g

where * 1ndicates attachment to the pyrmidinyl ring and **
indicates attachment to the —CH,—R” of structural Formula
I

Each X', X*, X° and X" are independently N or CH, provided
that no more than two of X*, X*, X° and X* is N:

Each R 1s independently —H, —C,-C, alkyl, —CF,, or aryl;
Each R” and R” are independently —H, —C,-C,, alkyl, aryl,
heteroaryl, heterocyclyl, or —C;-C,, cycloalkyl, wherein
said alkyl, heteroaryl, heterocyclyl, and cycloalkyl are

optionally substituted with one to three substituents selected
R®:

optionally, when R? and R” are —C,-C, alkyl and are
attached to the same nitrogen atom, R® and R” may be
cyclized to form a C,-C, cycloalkyl ring;
Each R 1s independently —C, -C alkyl, —CF;, or aryl;
Each R“ is independently H, halo, —CF, or —C,-C, alky];
Each R' is independently —H, halo, aryl, heterocyclyl, het-
eroaryl, —C,_,, cycloalkyl, —CN, —NR“C(O)R”, or
—C(O)NRR?, said aryl, heteroaryl, and cycloalkyl option-
ally being substituted with one to three substituents selected
from halo, —C,-C; alkyl, —OR, —CN, and —CF;
R* is —C,-C, alkyl, —C,-C, alkenyl, —C,-C, alkynyl,
—(CRdz)rOR: —(CRdz)z‘SR: —(CRdz)rCFB: —(CRdz)r
C,_,cycloalkyl, —(CR%,) -aryl, —(CR?,),-heterocyclyl or
—(CR%,) heteroaryl, said alkyl, cycloalkyl, aryl, heterocy-
clyl and hetetoaryl being optionally substituted with one to
three substituents selected from halo, —C,-C, alkyl, —CF,
—CN and —OR;
R’ is aryl, heteroaryl, heterocyclyl, CN, —C(O)NRR”,
—NR“C(O)R®?, —C(S)NR“R”, —C(O)OR% —NR*C(0)
NR?, —NR“C(O)OR?, —NR“R”, or —OR?, said, aryl, het-
eroaryl or heterocyclyl are optionally substituted with from
one to three substituents selected R”;
R*is —C,-C, alkyl, halo or CF,;
Each R’ is independently halo, OR, CN, S(O) R or —C-C
alkyl, said alkyl being optionally substituted with one to three
substituents selected from halo or OR;
Each R° is independently halo, —C,-C, alkyl, OR, CN, CF.,
aryl or heteroaryl, where said alkyl, aryl or heteroaryl are
optionally substituted with halo, C,-C, alkyl or CF5;;
m 1s an integer selected from 1, 2, or 3;
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p 1s an integer independently selected from O, 1 or 2; and
t 1s an mteger independently selected from O, 1, 2, 3, or 4.

In a further embodiment, the invention 1s directed to com-
pounds of Formula I having structural Formula IA:

IA
R O
R4
B
N /N
RZ
R
or a pharmaceutically acceptable salt thereof, wherein
1s a heteroaryl selected from
X] X] X]
7SN X N X7 \
u N N N
Xs, A~ N f'N\/< A3 N
X4 X4 X4 \
N N
\ AN = \
S ‘ N ‘ N S N
/ / =/

FF %
? Or ?

where * indicates attachment to the pyrimidinyl ring and **
indicates attachment to the —CH,—R?” of structural Formula
I

Each X', X*, X° and X* are independently N or CH, provided

that no more than two of X*, X*, X° and X* is N; and all other

substituents and variables are as previously defined in For-
mula IA.
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In another embodiment of Formula I and IA,

&

1s a heteroaryl selected from

X X
| N | N N
X3 / / X3.~__ N / S — /
~X{ ~x7 \< " TN
X
X7 N\ > \
N |
SN
N N
= \ / \
S N ‘ N

% * %

where * mdicates attachment to the pyrmidinyl ring and **
indicates attachment to the —CH,—R? of structural Formula
I
X', X#, X° and X* are independently selected from N or CH,
provided that no more than one of X*, X*, X° and X*is N; and
all other variables are as previously defined 1in Formula IA.

In an embodiment of Formula I and 1A, R’ is aryl, het-
eroaryl, heterocyclyl, CN, —C(O)NR“R?, —NR“C(O)R?,
—C(O)OR", or —OR", said aryl, heteroaryl or heterocyclyl
are optionally substituted with from one to three substituents
selected from halo, OR, CN, S(O)_R", or —C,-Cy alkyl, said
alkyl being optionally substituted with one to three substitu-
ents selected from halo or OR; and all other variables are as
previously defined in Formula I.

In an embodiment of Formula I and IA, R* is —C,-C,
alkyl; and all other vaniables are as previously defined 1n

Formula IA.
In a further embodiment, the invention 1s directed to com-

pounds of Formula I having structural Formula II:

11

RY
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or a pharmaceutically acceptable salt thereof,

wherein

1s a heteroaryl selected from

T *® *H
F N A= AN
‘ \N ’ N> ‘ \N s O
P/ \X:,,—N\{ \/-w(
S I N\N '
A/

ok

where * 1ndicates attachment to the pyrmidinyl ring and **
indicates attachment to the —CH,—R?” of structural Formula
11;

X*1s CH or N;

Each R 1s independently —H, —C,-C, alkyl, —CF,, or aryl;
Each R” is independently —H or —C,-C; alkyl;

Each R” is independently —H, —C,-C, alkyl or —C,_,,
cycloalkyl, wherein said alkyl and cycloalkyl are optionally
substituted with one to three substituents selected R°;

Each R¢ 1s independently —C, -C, alkyl, —CF,, or aryl;
Each R is independently H, halo, —CF, or —C,-C, alkyl;
Each R' is independently —H, CN, halo or —C,-C, alkyl,
said alkyl optionally being substituted with one to three sub-
stituents selected from halo, —C,-C alkyl, and —CF;;

R* is —C,-C4 alkyl, —(CR%,),CF;, —(CR,),—C;_j,cy-
cloalkyl, or —(CR%,)aryl, said alkyl, cycloalkyl and aryl
being optionally substituted with one to three substituents
selected from halo, —C,-C; alkyl and —CF;;

R’ is aryl, heteroaryl, heterocyclyl, CN, —C(O)NR“R”,
—NR*C(O)R?, —C(O)OR?, or —OR?, said aryl, heteroaryl
or heterocyclyl are optionally substituted with from one to
three substituent selected R>;

Each R” is independently halo, OR CN, S(O) R, or —C-Cg
alkyl, said alkyl being optionally substituted with one to three
substituents selected from halo or OR;

Each R°® is independently halo, —C,-C, alkyl, OR, CN, CF.,
aryl or heteroaryl, where said alkyl, aryl or heteroaryl are
optionally substituted with halo, C,-C, alkyl or CF5;

m 1s an integer selected from 1, 2, or 3;
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p 1s an integer independently selected from O, 1 or 2; and

t 1s an mteger independently selected from O, 1, 2, 3, or 4.
In a further embodiment, the invention 1s directed to com-

pounds of Formula I having structural Formula III:

I11

or a pharmaceutically acceptable salt thereof,

wherein

X*is CH or N;

Each R 1s independently —H, —C,-C; alkyl, —CF,, or aryl;
Each R 1s independently —H or —C,-C; alkyl;

Each R” is independently —H, —C,-C, alkyl, —C,_,,
cycloalkyl or heteroaryl, wherein said alkyl, cycloalkyl and
heteroaryl are optionally substituted with one to three sub-
stituents selected R°;

Each R 1s independently —C,-C alkyl, —CF;, or aryl;
Each R is independently H, halo, —CF, or —C,-C, alky];
Each R' is independently —H, OR, CN, halo or —C,-C,
alkyl, said alkyl optionally being substituted with one to three
substituents selected from halo, —C g{cﬁ alkyl, and —CF;;
R* is —(CR",),C,-C4 alkyl, —(CR",),—CF;, —(CR",),—
C,_,cycloalkyl, or —(CR%,)aryl, said alkyl, cycloalkyl and
aryl being optionally substituted with one to three substitu-
ents selected from halo, —C,-C alkyl and —CF;;

R? is aryl, heteroaryl, heterocyclyl, CN, —C(O)NR“R?,
— NR“C(O)R?, —C(O)OR?, or —OR?, said alkyl, aryl, het-
eroaryl or heterocyclyl are optionally substituted with from
one to three substituent selected R”;

R*is —CH, or C,_, ,cycloalkyl;

Each R” is independently halo, OR, CN, S(O) RS, or —C,-Cq
alkyl, said alkyl being optionally substituted with one to three
substituents selected from halo, —C,_, ,cycloalkyl or OR;
Each R° is independently halo, —C,-C, alkyl, OR, CN, CF.,
aryl or heteroaryl, where said alkyl, aryl or heteroaryl are
optionally substituted with halo, C,-C, alkyl or CF;;

m 1s an integer selected from 1, 2, or 3;

p 1s an mteger independently selected from 0, 1 or 2; and

t 1s an mteger independently selected from O, 1, 2, 3, or 4,
In another embodiment, compounds of the invention are

Example IUPAC NAME

1

2

3

4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-yl]-5-methyl-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-yI]-5-
methyl-3-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-chloro-3-(2,3,6-trifluorobenzyl)-1H-indazol-1-yl]-5-methyl-5-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3,4.4,4-pentafluorobutyl)-1 H-indazol-1-yl]-5-
methyl-5-(3-methyl-1,2 4-oxadiazol-5-yl)-3,7-dihydro-6H-pyrrolo[ 2,3-
d]pyrimidin-6-one
4-amino-2-[3-(2-fluorobenzyl)-1H-indazol-1-yl]-5-methyl-5-phenyl-3,7-
dihydro-6H-pyrrolo[2,3-d[pyrimidin-6-one
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-continued

Example IUPAC NAME

6

7

10

11

12

13

14

15

16

17

18

19

20

21

22

23

4

25

20

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

4-amino-2-[5-chloro-3-(2-fluorobenzyl)-1H-indazol-1-yl]-5-methyl-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(2-fluorobenzyl)-1 H-1indazol-1-yl]-5-methyl-3-
(pyridin-3-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-chloro-3-(2-fluorobenzyl)-1 H-1indazol-1-yl]-5-methyl-3-
(pyridin-4-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-chloro-3-(2,3-difluorobenzyl)- 1 H-indazol-1-yl]-5-methyl-5-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(2,3-difluorobenzyl)- 1 H-indazol-1-yl]-5-methyl-5-
(pyridin-3-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-chloro-3-(2,3-difluorobenzyl)- 1 H-indazol-1-yl]-5-methyl-3-
(pyridin-4-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-3-methyl-5-phenyl-2-[3-(2,3,6-trifluorobenzyl)- 1 H-indazol-1-vyl]-
5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(2-phenylethyl)-1H-1ndazol-1-yl]-5-methyl-5-phenyl-
5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-methyl-5-phenyl-2-[3-(3,3,3-trifluoropropyl - 1H-1ndazol-1-yl]-
5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-fluoro-3-(3,3,3-trifluoropropyl)-1 H-indazol-1-yl |- 5-methyl-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-yl]-5-(4-
fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d]|pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-yl]-5-methyl-5-
(pyridin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3 3-trifluoropropyl)-1H-indazol-1-yl]-5-methyl-5-
(pyridin-3-yl)-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3 3-trifluoropropyl)-1H-indazol-1-yl]-5-methyl-5-
(pyridin-4-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3 3-trifluoropropyl)-1H-indazol-1-yl]-5-methyl-5-
(pyrazin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3,3-trifluoro-2-methylpropyl)-1H-1ndazol-1-yl]-5-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one
4-amino-5-methyl-2-[3-(3,3.,4.4 4-pentafluorobutyl)-1H-1ndazol-1-yl]-5-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-(2-fluorophenyl)-5-methyl-2-[3-(3,3.4.4 4-pentatluorobutyl)-1 H-
indazol-1-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-(3-fluorophenyl)-5-methyl-2-[3-(3,3.4.4.4-pentafluorobutyl)-1 H-
indazol-1-yl]-3,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-(4-fluorophenyl)-5-methyl-2-[3-(3,3.4.4.4-pentafluorobutyl)-1 H-
indazol-1-yl]-3,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-fluoro-3-(3,3.,4.4.4-pentafluorobutyl)-1 H-indazol-1-y1]-5-
methyl-3-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-fluoro-3-(3,3.,4.4.4-pentafluorobutyl)-1H-indazol-1-y1]-5-(2-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-1-y1]-5-(2-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-3-(3-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3 .4.,4,4-pentatluorobutyl)-1 H-indazol-1-yl]-5-(4-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3.,4.4,4-pentatfluorobutyl)-1 H-indazol-1-y1]-5-(3,5-
difluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d pyrimidin-6-one
4-amino-5-(4-chlorophenyl)-5-methyl-2-[3-(3,3.4.4 4-pentafluorobutyl)-1 H-
indazol-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-5-(4-
chlorophenyl)-3-methyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-3-(4-bromophenyl)-2-[5-chloro-3-(3,3.4.,4.4-pentafluorobutyl)- 1 H-
indazol-1-yl]-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one
4-{4-amino-2-[5-chloro-3-(3,3,4.4,4-pentafluorobutyl)-1H-indazol-1-yl1]-5-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidin-5-yl }benzonitrile
4-amino-5-(4-hydroxyphenyl)-5-methyl-2-[3-(3,3,4.4.4-pentafluorobutyl)-
1H-1ndazol-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-yl]-5-
methyl-5-[4-(methylsulfonyl)phenyl]-5,7-dihydro-6H-pyrrolo[2,3-d]
pyrimidin-6-one

4-amino-3-methyl-2-[3-(3,3.4.4 4-pentafluorobutyl)-1H-1ndazol-1-yl]-5-
(pyridin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-fluoro-3-(3,3.4.4 .4-pentafluorobutyl)-1 H-indazol-1-yl]-5-
methyl-3-(pyridin-2-yl)-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-y1]-5-
methyl-5-(pyridin-2-yl)-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-yI]-5-(5-
fluoropyridin-2-yl)-5-methyl-3,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one
4-amino-3-(5-chloropyridin-2-yl)-5-methyl-2-[3-(3,3,4,4.4-
pentafluorobutyl)-1H-indazol-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-
6-one

12
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4-amino-2-[5-chloro-3-(3,3 .4.,4,4-pentatluorobutyl)-1 H-indazol-1-yl]-5-(5-
chloropyridin-2-yl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3 .4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-3-
methyl-5-(pyrazin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3 .4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-3-
methyl-5-(5-methyl-1,2 4-oxadiazol-3-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-2-[5-fluoro-3-(3,3.4.4 . 4-pentafiluorobutyl)-1 H-indazol-1-y1]-5-
methyl-5-(3-methyl-1,2 4-oxadiazol-5-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-2-[5-chloro-3-(4,4,5,5,5-pentafluoropentyl)-1H-1ndazol-1-yl]-5-
methyl-53-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3,4,4,5,5,5-heptafluoropentyl)-1 H-indazol-1-y1]-3-
methyl-3-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one

methyl 4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-yl]-5-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxylate

ethyl 4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-y1]-5-
methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-carboxylate
methyl 4-amino-2-[5-fluoro-3-(3,3.4.4 4-pentatluorobutyl)-1 H-indazol-1-yl]-
5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxylate
methyl 4-amino-2-[5-chloro-3-(3,3.,4.4,4-pentatluorobutyl)-1H-1indazol-1-yl]-
5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d |pyrimidine-3-carboxylate
4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-thieno[2,3-c]pyrazol-1-yl]-
5-methyl-3-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-methyl-5-phenyl-2-[3-(2,3,6-trifluorobenzyl)- 1 H-thieno[3 ,4-
c|pyrazol-1-yl]-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[3-(2,3-difluorobenzyl)-1H-pyrazolo[4,3-b]pyridin-1-yl]-3-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-5-methyl-5-phenyl-2-[3-(3,3,3-trifluoropropyl)- 1H-pyrazolo[4,3-
blpyridin-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one
4-amino-5-methyl-2-[3-(3,3.4.4.4-pentafluorobutyl)-1H-pyrazolo[4,3-b]
pyridin-1-yl]-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatiuorobutyl)-1 H-indazol-3-yl]-5-
methyl-53-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatiuorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-(3-methyl-1,2 4-oxadiazol-5-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-5-methyl-5-phenyl-2-[1-(2,2,2-trnfluoroethyl)-1 H-indazol-3-yl]-5,7-
dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[1-(2-methoxyethyl)-1H-indazol-3-yl]-5-methyl-5-phenyl-5,7-
dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[1-(ethoxymethyl)-1H-1ndazol-3-yl]-5-methyl-53-phenyl-3,7-
dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-3-methyl-2-11-(2,2,3,3,3-pentafluoropropyl)-1 H-indazol-3-yl |- 5-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-{1-[(2,2-difluorocyclopropyl)methyl]-1H-indazol-3-yl }-5-methyl-
5-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-3-methyl-5-phenyl-2-[1-(3,3,3-trifluoropropyl)- 1H-indazol-3-yl]-
5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3,3-trifluoropropyl)-1H-indazol-3-yl]-5-methyl-5-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3,3-trifluoropropyl)-1H-indazol-3-yl]-5-methyl-5-
(3-methyl-1,2,4-oxadiazol-5-yl)-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
methyl 4-amino-2-[6-chloro-1-(3,3,3-trifluoropropyl)-1H-indazol-3-yl]-5-
methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-carboxylate
4-amino-3-methyl-2-[1-(3,3.4.4 4-pentafluorobutyl)-1H-1ndazol-3-yl]-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-fluoro-1-(3,3 4.4 4-pentafiluorobutyl)-1 H-indazol-3-yl]-5-
methyl-53-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-bromo-1-(3,3.,4,4.4-pentatluorobutyl)-1H-1ndazol-3-yl]-5-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one
4-amino-5-(2-fluorophenyl)-5-methyl-2-[1-(3,3.4.4.4-pentafluorobutyl)-1 H-
indazol-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-fluoro-1-(3,3 4.4 4-pentafluorobutyl)-1 H-indazol-3-yl]-5-(2-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatluorobutyl)-1 H-1indazol-3-yl]-53-(2-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-(4-chlorophenyl)-5-methyl-2-[1-(3,3.4.4.4-pentafluorobutyl)-1 H-
indazol-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-3-yI]-5-(4-
chlorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-5-(4-bromophenyl)-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-
indazol-3-yl]-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-3-[4-(methylsulfonyl)phenyl]-5,7-dihydro-6H-pyrrolo[2,3-d]
pyrimidin-6-one
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4-amino-5-methyl-2-[1-(3,3.4.4 4-pentafluorobutyl)-1H-1ndazol-3-yl]-5-
(pyridin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3 .4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-5-(pyridin-2-yl)-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3 .4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-3-(pyrimidin-2-yl)-3,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatiuorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-(5-methyl-1,3-oxazol-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-2-[6-fluoro-1-(3,3.4.4 4-pentafluorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-(3-methyl-1,2 4-oxadiazol-5-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-3-methyl-2-[1-(3,3,4,4,4-pentafluorobutyl)-1H-pyrazolo[3,4-b]
pyridin-3-yl)-5-phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-y1]-5-
methyl-5-(5-methyl-1,3 4-thiadiazol-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-2-[5-chloro-3-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-3-
methyl-5-(5-methyl-1,3 4-oxadiazol-2-yl)-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimdin-6-one
4-amino-5-methyl-6-o0xo0-2-[3-(3,3.4.4,4-pentafluorobutyl)-1 H-indazol-1-vl]-
6,7-dihydro-5H-pyrrolo[2,3-d Jpyrimidine-5-carboxamide
4-amino-2-[5-chloro-3-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-5-
methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-2-[5-fluoro-3-(3,3 4.4 4-pentatluorobutyl)-1 H-indazol-1-yl]-N, 5-
dimethyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-2-[5-chloro-3-(3,3,4.4,4-pentatluorobutyl)-1 H-1indazol-1-y1]-N,3-
dimethyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-2-[5-chloro-3-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-N-
ethyl-5-memyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-y1]-5-
methyl-N-[(1-methyl-1H-pyrazol-3-yl)methyl]-6-ox0-6,7-dihydro-3H-
pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-5-methyl-5-(4-methyl-5-0x0-4,5-dihydro-1,3 4-oxadiazol-2-yl)-2-
[3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-yl]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one

4-amino-2-[5-chloro-3-(3,3 ,4.,4,4-pentatluorobutyl)-1 H-indazol-1-yl]-3-
methyl-5-(1,3,4-thiadiazol-2-yl)-3,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3,4.,4,4-pentafluorobutyl)-1 H-1indazol-3-yl]-N,3-
dimethyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-5-(4-methyl-5-ox0-4,5-dihydro-1,3.,4-oxadiazol-2-yl)-5,7-dihydro-
6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-(5-methyl-1,3 4-thiadiazol-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-3-(5-methyl-1,3 4-oxadiazol-2-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-5-methyl-5-phenyl-2-[3-(2,3,6-trifluorobenzyl)-4,6-dihydro-1H-
thieno[3.,4-c|pyrazol-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one
4-amino-5-methyl-2-[1-(3,3.,4,4.4-pentatfluorobutyl)-4,5,6,7-tetrahydro-1 H-
indazol-3-yl]-5-phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-5-(2-fluorophenyl)-5-methyl-2-[3-(3,3.4.4 4-pentafiuorobutyl )-
4,5.6,7-tetrahydro-1H-indazol-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-
6-one

4-amino-5-(3-fluorophenyl)-5-methyl-2-[3-(3,3.4.4 4-pentafiuorobutyl )-
4,5.6,7-tetrahydro-1H-indazol-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-
0-one
4-amino-5-(4-fluorophenyl)-5-methyl-2-[3-(3,3,4.4.4-pentafluorobutyl )-
4,5,6,7-tetrahydro-1H-indazol-1-yl]-3,7-dihydro-6H-pyrrolo[2,3-d]
pyrimidin-6-one

4-amino-5-methyl-5-phenyl-2-[1-(3,3,3-trifluoropropyl }-4,5,6,7-tetrahydro-
1H-1ndazol-3-yl]-3,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3 4.4,4-pentatluorobutyl)imidazo[1,5-a]pyridin-
1-yl]-5-(4-fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d]
pyrimidin-6-one
4-amino-2-[6-fluoro-3-(3,3.4.4.4-pentatluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-(4-fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-
6-one

4-amino-5-methyl-2-[7-(3,3.,4.4 . 4-pentafluorobutyl)imidazo[1,5-b]pyridazin-
5-yl]-5-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one
4-amino-3-methyl-5-(3-methyl-1,2,4-oxadiazol-5-yl)-2-[3-(3,3.,4.4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

16



US 9,365,574 B2
17

-continued

Example IUPAC NAME

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

4-amino-2-[6-fluoro-3-(3,3 4.4 4-pentatluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(3-methyl-1,2,4-oxadiazol-5-yl)-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3.4.4.4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(3-methyl-1,2.,4-oxadiazol-3-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(5-methyl-1,3-oxazol-2-yl)-5,7-dihydro-6-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3,4.4,4-pentatluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(2-methyl-1,3-oxazol-4-yl)-5,7-dihydro-6H-pyrrolo[ 2,3-
d]pyrimidin-6-one
4-amino-2-[3-(2-fluorobenzyljimidazo[1,5-alpyridin-1-yl]-5-methyl-3-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[3-(2-fluorobenzyl Jimidazo[1,5-a]pyridin-1-yl]-5-methyl-5-
(pyridin-4-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-3-(2-fluorobenzyljimidazo[1,5-a]pyridin-1-yl]-5-
methyl-3-(3-methyl-1,2 4-oxadiazol-5-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-2-[3-(2,3-difluorobenzyl)imidazo[1,5-a]pyridin-1-yl]-5-methyl-5-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[3-(2,3-difluorobenzyl)-6-fluoroimidazo[1,5-a]pyridin-1-yl]-3-
methyl-53-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[3-(2,3-difluorobenzyl)imidazo[1,5-a]pyridin-1-yl]-5-(4-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[3-(2,3-difluorobenzyl)-6-fluoroimidazo[1,5-a]pyridin-1-yl]-5-
(4-fluorophenyl)-53-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[3-(2,3-difluorobenzyl)jimidazo[1,5-a]pyridin-1-yl]-5-methyl-5-
(pyrazin-2-yl)-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[3-(2,3-difluorobenzyl)-6-fluoroimidazo[1,5-a]pyridin-1-yl]-5-
methyl-3-(pyrazin-2-yl)-3,7-dihydro-6 H-pyrrolo[2,3-d |pyrimidin-6-one
4-amino-5-methyl-5-phenyl-2-[3-(2,3,6-trifluorobenzyl )imidazo[1,5-a]
pyridin-1-yl]-3,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-fluoro-3-(2,3,6-trifluorobenzyl imidazo[1,5-a]pyridin-1-yl]-5-
methyl-53-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-3-(2,3,6-trifluorobenzyl)imidazo[1,5-a]pyridin-1-yl]-5-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-fluoro-3-(3,3,3-trifluoropropyl)imidazo[1,5-a]pyridin-1-yl]-5-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3,3-trifluoropropyl)imidazo[1,5-a]pyridin-1-yl]-3-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one
4-amino-3-methyl-5-phenyl-2-[3-(4.4.,4-trifluorobutyl)imidazo[1,5-a]
pyridin-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-fluoro-3-(4.,4 4-trifluorobutylyimidazo[1,5-a]pyridin-1-yl]-3-
methyl-53-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-3-(4.,4 4-trifluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3-
methyl-3-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-3-(4.,4 4-trifluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3-
(4-fluorophenyl)-53-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-3-(4.,4 4-trifluorobutyl)imidazo[1,5-a|pyrdin-1-yl]-5-
methyl-3-(pyridin-2-yl)-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-3-(4.,4 4-trifluorobutyl)imidazo[1,5-a]pyridin-1-yl]-5-
(5-fluoropyridin-2-yl)-5-methyl-3,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one
4-amino-2-[6-chloro-3-(4,4 4-trifluorobutyl)imidazo[1,5-a]pyridin-1-yl]-5-
methyl-5-(pyrazin-2-yl)-3,7-dihydro-6 H-pyrrolo[2,3-d |pyrimidin-6-one
4-amino-3-methyl-2-[3-(3,3.4.4 4-pentafluorobutyljimidazo[1,5-a|pyridin-
1-yl]-5-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one
4-amino-2-[6-fluoro-3-(3,3 4.4 4-pentatluorobutyl)imidazo[1,5-a]pyridin-
1-yl]-5-methyl-5-phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-
1-yl]-5-methyl-5-phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-5-(2-fluorophenyl)-5-methyl-2-[3-(3,3.4.,4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-3-(3-fluorophenyl)-5-methyl-2-[3-(3,3,4,4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-5-(4-fluorophenyl)-5-methyl-2-[3-(3,3.4,4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-5-(3,5-difluorophenyl)-5-methyl-2-[3-(3,3.4,4.,4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-3-(5-chloropyridin-2-yl)-5-methyl-2-[3-(3,3,4,4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one
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4-amino-2-[6-fluoro-3-(3,3 4.4 4-pentatluorobutyl)imidazo[1,5-a]pyridin-
1-yl]-5-(2-fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[ 2,3-d |pyrimidin-
6-one
4-amino-2-[6-fluoro-3-(3,3,4.4.4-pentafluorobutyl)jimidazo[1,5-a]pyridin-
1-yl]-5-(3-fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[ 2,3-d [pyrimidin-
0-one

4-amino-5-(3,5-difluorophenyl)-2-[6-fluoro-3-(3,3,4.4,4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-5-methyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-fluoro-3-(3,3.4.4.4-pentatluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(pyridin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-fluoro-3-(3,3.4.4.4-pentatluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(5-methyl-1,2,4-0xadiazol-3-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

ethyl 4-amino-2-[6-fluoro-3-(3,3.4.4 4-pentafluorobutyljimidazo[1,5-a]
pyridin-1-yl]-5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d |pyrimidine-5-
carboxylate
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentatfluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-(2-fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-
6-one
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-3-(3-fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-
0-one

4-amino-2-[6-chloro-3-(3,3 ,4,4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-
1-yl]-5-(3,5-difluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]
pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3,4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-(4-chlorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-
6-one
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(pyridin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-(5-fluoropyridin-2-yl)-53-methyl-5,7-dihydro-6H-pyrrolo[2,3-d]
pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(pyrazin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3.4.4.4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(5-methyl-1,2,4-oxadiazol-3-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-2-[3-(2,3-difluorobenzyl)imidazo[1,5-a]pyrazin-1-yl]-5-methyl-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one

ethyl 4-amino-2-[6-chloro-1-(3,3.4.4 . 4-pentafluorobutyl)-1H-1ndazol-3-yl]-3
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxylate

ethyl 4-amino-5-methyl-6-0xo0-2-[1-(3,3.4.4.4-pentatluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxylate

4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-2-[6-chloro-1-(3,3.4.,4,4-pentatluorobutyl)-1 H-indazol-3-yl]-N-
cyclopropyl-5-methyl-6-ox0-6,7-dihydro-5H-pyrrolo[2,3-d |pyrimidine-5-
carboxamide
4-amino-5-methyl-6-oxo0-2-[1-(3,3.,4.4,4-pentafluorobutyl)- 1 H-pyrazolo[3.4-
blpyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d Jpyrimidine-5-carboxamide
4-amino-5-cyclopropyl-6-oxo0-2-[1-(3,3,4.4 4-pentafiuorobutyl)- 1 H-
pyrazolo[3.4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-3-cyclopropyl-6-oxo-2-[1-(3,3,4.4.4-pentafluorobutyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carbonitrile
4-amino-N-cyclopropyl-5-methyl-6-0x0-2-[1-(3,3,4,4.4-pentafluorobutyl -
1H-pyrazolo[3.4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-3-yl]-5-
methyl-6-0xo-N-phenyl-6,7-dihydro-3H-pyrrolo[2,3-d |pyrimidine-3-
carboxamide

ethyl (4-amino-2-(6-chloro-1-(3,3.4.4.4-pentatluorobutyl)-1H-1ndazol-3-yl)-
5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidin-3-yl)carbamate
4-amino-2-[6-chloro-1-(3,3,4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-(4,5-
dimethyl-1,3-thiazol-2-yl)-5-methyl-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-5-methyl-2-[1-(3,3.,4.4 . 4-pentatfluorobutyl)- 1 H-pyrazolo[3 4-
blpyridin-3-vl]-5-(1,3,4-thiadiazol-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-3-methyl-5-(5-methyl-1,3,4-oxadiazol-2-yl)-2-[1-(3,3.,4.4.4-
pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one

20



US 9,365,574 B2
21

-continued

Example IUPAC NAME

170

171
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4-amino-5-methyl-2-[1-(3,3.,4.4,4-pentafluorobutyl)-1H-pyrazolo[3 4-
blpyridin-3-yl]-5-pyrimidin-2-yl-3,7-dihydro-6H-pyrrolo[2,3-d Jpyrimidin- 6-one
4-amino-2-[6-chloro-1-(3,3 .4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-5-[5-0x0-4-(propan-2-yl)-4,5-dihydro-1,3 ,4-oxadiazol-2-yl]-5,7-
dihydro-6H-pyrrolo[2,3-dJpyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-[4-(propan-2-yl)-3-thioxo-4,5-dihydro-1,3,4-oxadiazol-2-yl]-5,7-
dihydro-6H-pyrrolo[2,3-dJpyrimidin-6-one
4-amino-5-(1-ethyl-1H-1,2,3-triazol-4-yl)-5-methyl-2-[1-(3,3.4,4.4-
pentafluorobutyl)-1H-pyrazolo[3.4-b]pyridin-3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-[{cyclopropylmethyl)amino]-5-methyl-2-[1-(3,3,4.4.4-
pentafluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl1]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one
{4-amino-2-[6-chloro-1-(3,3,4.4,4-pentafluorobutyl)-1H-indazol-3-yl1]-5-
methyl-6-0x0-6,7-dihydro-5h-pyrrolo[2,3-d]pyrimidin-5-yl } acetonitrile
4-amino-2-(6-chloro-1-(3,3.4.4,4-pentafluorobutyl)-1H-pyrazolo[3.4-
blpyridin-3-yl)-N-cyclopropyl-5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide
4-amino-2-(6-cyano-1-(3,3.4.4.4-pentatluorobutyl)- 1H-pyrazolo[3.4-
blpyridin-3-yl)-N-cyclopropyl-5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[ 2,3-
d]pyrimidine-5-carboxamide
4-amino-N-cyclopropyl-2-(6-methoxy-1-(3,3.4.4,.4-pentafluorobutyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl)-5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide
4-amino-N-cyclopropyl-53-methyl-2-(6-methyl-1-(3,3 4,4.4-pentafluorobutyl )-
1H-pyrazolo[3,4-b]pyridin-3-yl)-6-o0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide
4-amino-3-[1-(cyclopropylmethyl)-1H-1,2,3-triazol-4-yl]-5-methyl-2-[1-
(3,3.3-trifluoropropyl)-1H-pyrazolo[3.4-b]pyridin-3-yl]-5,7-dihydro-6 H-
pyrrolo[2,3-d]pyrimidin-6-one
4-amino-N-cyclopropyl-5-methyl-6-ox0-2-[1-(3,3,3-trifluoropropyl)-1 H-
pyrazolo[3.4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-5-methyl-6-oxo-N-(pyridin-3-yl)-2-[1-(3,3,3-trifluoropropyl )- 1 H-
pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-2-[6-chloro-1-(3,3,3-trifluoropropyl)-1H-pyrazolo[3.,4-b]pyridin-3-
yl]-N-cyclopropyl-3-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide
4-amino-N-cyclopropyl-5-methyl-2-[6-methyl-1-(3,3 3-trifluoropropyl)-1H-
pyrazolo[3.4-b]pyridin-3-yl]-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide
4-amino-N-cyclopropyl-2-[6-methoxy-1-(3,3,3-trifluoropropyl)-1 H-
pyrazolo[3.,4-B]lpyridin-3-yl]-5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
D]pyrimidine-5-carboxamide
5-methyl-4-(methylamino)-2-[1-(3,3.4.4.4-pentafluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-3-phenyl-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one
N-cyclopropyl-53-methyl-4-(methylamino)-6-oxo-2-[1-(3,3.,4,4.4-
pentafluorobutyl)-1H-pyrazolo[3.4-b]pyridin-3-yl1]-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-carboxamide
2-[6-chloro-1-(3,3.,4.4.,4-pentafluorobutyl)-1H-1ndazol-3-yl]-5-methyl-4-
(methylamino)-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-dpyrimidin-6-one
5-methyl-4-(methylamino)-5-(5-methyl-1,3 ,4-oxadiazol-2-yl)-2-[1-
(3,3.4.4.,4-pentafluorobutyl)-1 H-pyrazolo[3.4-b]pyridin-3-yl]-5,7-dihydro-
6H-pyrrolo[2,3-d|pyrimidin-6-one

4-amino-5-methyl-2-[1-(3,3.4.4 ,4-pentafluorobutyl)yimidazo[1,5-a|pyridin-3-
yl]-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-5-methyl-2-[8-(3,3.,4.4 . 4-pentafluorobutyljimidazo[1,5-a|pyrimidin-
6-yl]-5-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one
4-amino-2-[6-fluoro-1-(3,3.,4.4.4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-5-methyl-6-oxo0-2-[1-(3,3.4.4,4-pentafluorobutyl)-1 H-indazol-3-vl]-
6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carboxamide
4-amino-N-cyclopropyl-3-methyl-6-0x0-2-[1-(3,3,4,4.4-pentafluorobutyl )-
1H-1ndazol-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d [pyrimidine-5-carboxamide
4-amino-N-cyclopropyl-2-[6-fluoro-1-(3,3.4.4,4-pentafluorobutyl)-1 H-
indazol-3-yl]-5-methyl-6-ox0-6,7-dihydro-5H-pyrrolo[2,3-d [pyrimidine-5-
carboxamide
4-amino-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-3-yI]-N-
cyclobutyl-5-methyl-6-ox0-6,7-dihydro-5H-pyrrolo[2,3-d Jpyrimidine-3-
carboxamide

4-amino-5-methyl-N-(1-methylethyl)-6-oxo0-2-[1-(3,3,4,4.4-
pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-carboxamide

22



US 9,365,574 B2
23

-continued

Example IUPAC NAME

198

199
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4-amino-2-[6-chloro-1-(3,3 3-trifluoropropyl)-1H-indazol-3-yl]-5-methyl-5-
(5-methyl-1,3,4-oxadiazol-2-yl)-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-methyl-5-[4-(1-methylethyl)-3-0x0-4,5-dihydro-1,3,4-oxadiazol-
2-yl]-2-11-(3,3.4.4 4-pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-
dihydro-6H-pyrrolo[2,3-dJpyrimidin-6-one
4-amino-N-cyclopropyl-5-methyl-6-ox0-2-{1-[2-(trifluoromethoxy)ethyl]-
1H-pyrazolo[3,4-b]pyridin-3-yl}-6,7-dihydro-5SH-pyrrolo[2,3-d Jpyrimidine-
5-carboxamide

4,5-diamino-2-[6-chloro-1-(3,3,4.4 4-pentafluorobutyl)-1H-indazol-3-yl]-5-
methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3 ,4,4,4-pentafluorobutyl)-1 H-indazol-3-yl]-3-
[(cyclopropylmethyl)amino]-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-5-methyl-2-[1-(3,3.4.4,4-pentafluorobutyl)-1H-pyrazolo[3 4-
blpyridin-3-yl]-5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl]-5,7-dihydro-6 H-
pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-methyl-5-(1,3,4-oxadiazol-2-yl)-2-[1-(3,3.,4.4.4-pentafluorobutyl)
1H-pyrazolo[3.,4-b|pyridin-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-methyl-6-o0xo0-2-[1-(3,3.4.4.4-pentafluorobutyl)-1 H-pyrazolo[3.4-
blpyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d [pyrimidine-3-carbothioamide
4-amino-5-(4,5-dimethyl-1,3-thiazol-2-yl)-5-methyl-2-[1-(3,3,4.4.4-
pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one
4-amino-3-methyl-2-[1-(3,3,4,4,4-pentafluorobutyl)-1H-pyrazolo[3 4-
blpyridin-3-yl]-3-[3-(trifluoromethyl)-1,2,4-oxadiazol-5-yl]-5,7-dihydro-6 H-
pyrrolo[2,3-d]pyrimidin-6-one

2-{4-amino-2-[6-chloro-1-(3,3.4,4 4-pentafluorobutyl)-1H-indazol-3-y1]-5-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]|pyrimidin-5-yl }-N-
cyclopropylacetamide
4-amino-5-methyl-6-oxo-N-pyridin-2-yl-2-{1-[2-(trifluoromethoxy)ethyl]-
1H-pyrazolo[3,4-b]pyridin-3-yl }-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-
S-carboxamide
4-amino-5-methyl-N-(1-methyl-1H-pyrazol-3-yl)-6-oxo0-2-{1-[2-
(trifluoromethoxy)ethyl]-1H-pyrazolo[3,4-b]pyridin-3-yl }-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-5-(5-ethyl-1,3,4-oxadiazol-2-yl)-5-methyl-2-[1-(3,3.,4.4.4-
pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-[5-(difluoromethyl)-1,3.4-oxadiazol-2-yl]-5-methyl-2-[1-
(3,3.4.4,4-pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-3-methyl-5-[5-(1-methylethyl)-1,3,4-oxadiazol-2-yl]-2-[1-
(3,3.4.4.4-pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-
6H-pyrrolo[2,3-d|pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3.4.,4,4-pentafluorobutyl)-1 H-pyrazolo[3,4-
blpyridin-3-yl]-3-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-5-methyl-N-(1-methyl-1H-pyrazol-4-yl)-6-ox0-2-{1-[2-
(trifluoromethoxy)ethyl]-1H-pyrazolo[3,4-b]pyridin-3-yl }-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-5-methyl-2-[1-(3,3.,4.4,4-pentafluorobutyl)-1H-pyrazolo[3 4-
blpyridin-3-vyl]-5-[5-(2,2,2-trifluoroethyl)-1,3 4-oxadiazol-2-yl]-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-3-yl]-5-
methyl-N-(1-methyl-1H-pyrazol-4-yl)-6-o0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide
4-amino-5-methyl-N-(1-methyl-1H-pyrazol-3-yl)-6-ox0-2-[1-(3,3.,4.4.4-
pentafluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-5-ethynyl-5-methyl-2-[1-(3,3.4.4.4-pentatluorobutyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d |pyrimidin-6-one
4-amino-2-[6-methoxy-1-(3,3,4.4.4-pentafluorobutyl)-1H-pyrazolo[3.4-
blpyridin-3-yl]-5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-2-[6-cyano-1-(3,3,3-trifluoropropyl)-1H-pyrazolo[3.,4-b]pyridin-3-
yl]-N-cyclopropyl-3-methyl-6-oxo0-6,7-dihydro-3H-pyrrolo[2,3-d [pyrimidine-
5-carboxamide
4-amino-N-cyclopropyl-5-methyl-6-oxo0-2-[1-(4.4.4-trifluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-N-cyclopropyl-2-[6-cyclopropyl-1-(3,3,4.4.4-pentafluorobutyl)- 1 H-
pyrazolo[3,4-b]pyridin-3-yl]-53-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide
4-amino-N-cyclopropyl-2-[6-cyclopropyl-1-(3,3,3-trifluoropropyl)-1H-
pyrazolo[3.4-b]pyridin-3-yl]-3-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
b]pyrimidine-5-carboxamide
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4-amino-5-(5-cyclopropyl-1,3,4-oxadiazol-2-yl)-5-methyl-2-[1-(4.,4.,4-
trifluorobutyl)-1H-pyrazolo[3 ,4-b]pyridin-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-5-methyl-6-oxo-N-pyridin-2-yl-2-[1-(4,4 4-trifluorobuty])-1H-
pyrazolo[3.4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide

4-amino-5-methyl-6-oxo-N-pyridin-3-yl-2-[1-(4.4 4-trifluorobutyl)-1 H-
pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-5-methyl-6-o0xo0-2-[1-(4.4.4-trifluorobutyl)-1H-pyrazolo|[3,4-
blpyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d [pyrimidine-5-carboxamide
4-amino-2-[6-chloro-1-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methy]-3-(1-methyl-1H-pyrazol-4-yl)-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-pyrazolo[3.4-
blpyridin-3-yl]-3-methyl-N-oxetan-3-yl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide
4-amino-5-methyl-N-oxetan-3-yl-6-oxo0-2-[1-(3,3.4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.,4-b|pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-5-
carboxamide

4-amino-5-methyl-5-pyridin-2-y1-2-[1-(3,3,3-trifluoropropyl)-1 H-
pyrazolo[3,4-b]pyridin-3-yl]-3,7-dihydro-6 H-pyrrolo[2,3-d pyrimidin- 6-one
4-amino-5-methyl-6-oxo-N-pyridin-3-yl-2-{1-[2-(trifluoromethoxy)ethyl]-
1H-pyrazolo[3,4-b]pyridin-3-yl}-6,7-dihydro-5SH-pyrrolo[2,3-d Jpyrimidine-
5-carboxamide

4-amino-5-methyl-6-o0xo0-2-[1-(3,3.,4.4,4-pentatluorobutyl)- 1 H-pyrazolo[3.4-
blpyridin-3-yl]-N-pyridin-3-yl-6,7-dihydro-3H-pyrrolo[ 2,3-d]pyrimidine-5-
carboxamide

4-amino-3-methyl-6-oxo0-2-[1-(3,3.4.4.4-pentafluorobutyl)-1 H-pyrazolo[3.4-
blpyridin-3-yl]-N-(tetrahydrofuran-3-yl)-6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide
4-amino-5-methyl-5-(1,3,4-thiadiazol-2-yl)-2-[1-(4.4 4-trifluorobutyl)-1 H-
pyrazolo[3.4-b]pyridin-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin- 6-one
4-amino-N-cyclopropyl-5-methyl-6-oxo0-2-[1-(3,3,4,4-tetrafluorobutyl )-1H-
pyrazolo[3.4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide

4-amino-N-cyclopropyl-2-[1-(3,3-difluoropropyl)- 1 H-pyrazolo[3,4-
blpyridin-3-yl]-53-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-5-methyl-2-[6-methyl-1-(3,3,4.4,4-pentafluorobutyl)-1 H-
pyrazolo[3,4-b]pyridin-3-yl]-6-oxo-N-(tetrahydro-2H-pyran-4-yl)-6,7-
dihydro-3H-pyrrolo[2,3-d |pyrimidine-5-carboxamide
4-amino-N-cyclopropyl-2-[1-(3,3-difluorobutyl)-1H-pyrazolo[3.4-b|pyridin-
3-yl]-5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-5-
carboxamide

4-amino-5-ethyl-6-ox0-2-[1-(3,3.4.4.4-pentafluorobutyl)-1 H-pyrazolo[3 4-
blpyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d [pyrimidine-3-carboxamide
4-amino-N,5-dicyclopropyl-6-0xo0-2-[1-(3,3.4.4.4-pentafluorobutyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide

4-amino-5-cyclopentyl-N-cyclopropyl-6-oxo0-2-[1-(3,3.,4.,4.4-
pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-carboxamide
4-amino-5-(1-methylethyl)-6-oxo0-2-[1-(3,3,4,4.4-pentatluorobutyl )- 1H-
pyrazolo[3.4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-N,5-dicyclopropyl-6-o0xo0-2-[1-(3,3,3-trifluoropropyl)-1 H-
pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3-pyrrolo[2,3-d |pyrimidine-5-
carboxamide

4-amino-N,5-dicyclopropyl-6-o0xo0-2-[1-(4,4,4-trifluorobutyl )-1H-
pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d |pyrimidine-5-
carboxamide

4-amino-5-cyclopropyl-6-oxo0-2-[1-(4.4,4-trifluorobutyl )- 1H-pyrazolo[3.4-
blpyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d [pyrimidine-5-carboxamide
4-amino-2-[6-fluoro-3-(4.,4 4-trifluorobutylyimidazo[1,5-a]pyridin-1-yl]-3-
methyl-3-[3-(trifluoromethyl)-1,2,4-oxadiazol-5-yl]-3,7-dithydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one

4-amino-2-[6-chloro-3-(4.,4 4-trifluorobutyl)imidazo[1,5-a|pyrdin-1-yl]-5-
methyl-5-(5-methyl-1,2 4-oxadiazol-3-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3.4.4.4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-H-cyclopropyl-3-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide
4-amino-H-cyclopropyl-3-methyl-6-0xo0-2-[7-(3,3,4,4.4-
pentafluorobutyl)imidazo[1,5-b]pyridazin-5-yl]-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

26
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Example IUPAC NAME

252 4-amino-H-cyclopropyl-2-[6-fluoro-3-(3,3,4.,4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-5-methyl-6-0x0-6,7-dihydro-
SH-pyrrolo[2,3-d|pyrimidine-5-carboxamide

253 4-amino-2-[6-fluoro-3-(3,3.,4.4.4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-6-oxo-H-pyridin-3-yl-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

254 4-amino-5-methyl-6-oxo0-2-[7-(3,3.4.4,4-pentafluorobutylimidazo[1,5-
blpyridazin-5-yl]-6,7-dihydro-5H-pyrrolo[2,3-d [pyrimidine-5-carboxamide

255 4-amino-3-(5-cyclopropyl-1,3.4-oxadiazol-2-yl)-5-methyl-2-[7-(3,3,4.4.4-
pentafluorobutyl)imidazo[1,5-b]pyridazin-5-yl]-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

256 4-amino-H-cyclopropyl-5-methyl-6-oxo0-2-[7-(3,3,3-
trifluoropropylimidazo[1,5-b]pyridazin-5-yl]-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

257 2-[6-chloro-1-(3,3.,4.4,4-pentafluorobutyl)-1H-1ndazol-3-yl]-N-cyclopropyl-
5-methyl-4-(methylamino)-6-0xo0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-
5-carboxamuide

258 2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-1ndazol-3-y1]-N,5-dimethyl-4-
(methylamino)-6-oxo0-6,7-dihydro-5H-pyrrolo[2,3-d |pyrimidine-5-
carboxamide

259 N,5-dimethyl-4-(methylamino)-6-oxo0-2-[1-(3,3.4.4,4-pentafluorobutyl)-1 H-
pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d Jpyrimidine-3-
carboxamide

260 N-cyclopropyl-3-methyl-4-(methylamino)-6-oxo-2-[7-(3,3,4,4.4-
pentafluorobutyl)imidazo[1,5-b]pyridazin-5-yl]-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

261 5-(5-cyclopropyl-1,3.,4-oxadiazol-2-yl)-5-methyl-4-(methylamino)-2-[ 1-
(3,3.4.4,4-pentatluorobutyl)-1 H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-
6H-pyrrolo[2,3-d|pyrimidin-6-one

262 N,5-dicyclopropyl-4-(methylamino)-6-oxo-2-[1-(3,3,4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.,4-b|pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-3-
carboxamide

263 N-cyclopropyl-3-methyl-4-(methylamino)-6-oxo-2-[1-(3,3,3-trifluocropropyl)-
1H-pyrazolo[3.,4-b|pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-5-
carboxamide

264 N-cyclopropyl-53-methyl-4-(methylamino)-6-oxo-2-[1-(4.4 ,4-trifluorobutyl )-
1H-pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide

265 4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-yI]-N,N, 5-
trimethyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d |pyrimidine-5-carboxamide

266 4-amino-N-cyclopropyl-5-methyl-6-ox0-2-[3-(3,3,4.,4,4-pentatluorobutyl )-
1H-pyrazolo[4,3-b|pyridin-1-yl]-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-3-
carboxamide

267 4-amino-2-[5-chloro-1-(3,3 ,4.4,4-pentafluorobutyl)-1 H-pyraxolo[3.4-
blpyridin-3-yl]-N-cyclopropyl-5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[ 2,3-
d]pyrimidine-5-carboxamide

268 4-amino-2-[5-chloro-1-(3,3.4.,4,4-pentafluorobutyl)-1 H-pyrazolo[3.4-
blpyridin-3-yl]-N-cyclopropyl-5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[ 2,3-
d]pyrimidine-5-carboxamide

269 4-amino-2-[5-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-pyrazolo[3.4-
blpyridin-3-yl]-53-methyl-5-(5-methyl-1,3,4-oxadiazol-2-yl)-5,7-dihydro-6 H-
pyrrolo[2,3-d]pyrimidin-6-one

270 4-amino-3-methyl-6-oxo0-2-[1-(3,3.4.4.4-pentafluorobutylimidazo[1,5-
a|pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-carboxamide

or a pharmaceutically acceptable salt thereof. S0
In a further embodiment, a compound of the instant inven-
tion 1s:

Example IUPAC Name

2 4-amino-2-[5-chloro-3-(3,3 .4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-3-

methyl-53-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one

26 4-amino-2-[5-fluoro-3-(3,3 4.4 4-pentafiluorobutyl)-1 H-indazol-1-yl]-5-
methyl-3-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one

58 4-amino-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-3-yl]-5-
methyl-3-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one

59 4-amino-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-3-y1]-5-
methyl-5-(3-methyl-1,2 4-oxadiazol-5-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

70 4-amino-2-[6-fluoro-1-(3,3.,4.4.4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-3-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one
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Example IUPAC Name
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4-amino-2-[6-chloro-3-(3,3 ,4.,4,4-pentatfluorobutyl)imidazo[1,5-
alpyridin-1-yl]-5-(4-fluorophenyl)-5-methyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one
4-amino-2-[6-chloro-3-(3,3.4.4.4-pentafluorobutyl)imidazo[1,5-
a|pyridin-1-yl]-5-methyl-5-phenyl-3,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatiuorobutyl)-1 H-indazol-3-yl]-5-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-N-
cyclopropyl-5-methyl-6-ox0-6,7-dihydro-5H-pyrrolo[2,3-d |pyrimidine-
S-carboxamuide
4-amino-5-cyclopropyl-6-oxo0-2-[1-(3,3,4.4.4-pentafluorobutyl )-1H-
pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-3h-pyrrolo[2,3-d|pyrimidine-
5-carboxamide

4-amino-5-methyl-2-[1-(3,3.,4.4.4-pentatluorobutyl)- 1 H-pyrazolo[3 4-
blpyridin-3-yl]-5-(1,3,4-thiadiazol-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one
4-amino-3-methyl-5-(5-methyl-1,3,4-oxadiazol-2-yl)-2-[1-(3,3.,4.4.4-
pentafluorobutyl)-1H-pyrazolo[3.4-b]pyridin-3-yl1]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one
4-amino-5-methyl-2-[1-(3,3.4.4,4-pentafluorobutyl)-1H-pyrazolo[3 4-
blpyridin-3-yl]-5-pyrimidin-2-yl-3,7-dihydro-6H-pyrrolo[ 2,3-
d]pyrimidin-6-one
4-amino-3-(1-ethyl-1H-1,2,3-triazol-4-yl)-53-methyl-2-[1-(3,3,4,4.4-
pentafluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one
4-amino-3-[1-(cyclopropylmethyl)-1H-1,2,3-triazol-4-yl]-5-methyl-2-[1-
(3,3,3-trifluoropropyl)-1H-pyrazolo[3.4-b]pyridin-3-yl]-5,7-dihydro-6 H-
pyrrolo[2,3-d]pyrimidin-6-one
4-amino-N-cyclopropyl-5-methyl-6-ox0-2-[1-(3,3,3-trifluoropropyl)-1 H-
pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamide
4-amino-5-methyl-6-oxo-N-(pyridin-3-yl)-2-[1-(3,3,3-triflucropropyl )-
1H-pyrazolo[3,4-bpyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide
4-amino-N-cyclopropyll-5-methyl-2-[6-methyl-1-(3,3,3-
trifluoropropyl)-1H-pyrazolo[3.4-b]pyridin-3-yl]-6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-N-cyclopropyl-2-[6-methoxy-1-(3,3,3-trifluoropropyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-3-methyl-6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-carboxamide

or a pharmaceutically acceptable salt thereof. 40
In a further embodiment, a compound of the instant imven-

tion 1s:

EXAMPLE

NO.
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4-amino-2-[6-chloro-1-(3,3 4,4 4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-D]pyrimidine-5-carboxamide
4-amino-2-[6-chloro-1-(3,3.4.,4.4-pentatluorobutyl)-1 H-indazol-3-yl]-N-
cyclopropyl-5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-D]pyrimidine-5-
carboxamide
4-amino-5-cyclopropyl-6-ox0-2-[1-(3,3,4,4.4-pentafluorobutyl)- 1 H-
pyrazolo[3,4-B|pyridin-3-yl]-6,7-dihydro-5h-pyrrolo[2,3-D]pyrimidine-5-
carboxamide

4-amino-3-methyl-2-[1-(3,3,4.4 . 4-pentafluorobutyl)-1H-pyrazolo[3 ,4-
Blpyndin-3-yl]-5-(1,3.4-thiadiazol-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
D]pyrimidin-6-one
4-amino-5-methyl-5-(5-methyl-1,3,4-oxadiazol-2-yl)-2-[1-(3,3.,4.4.4-
pentafluorobutyl)-1H-pyrazolo[3.,4-B|pyridin-3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-D]pyrimidin-6-one

4-amino-3-methyl-2-[1-(3,3,4.4 . 4-pentafluorobutyl)-1H-pyrazolo[3 ,4-
Blpyridin-3-yl]-5-pyrimidin-2-yl-3,7-dihydro-6H-pyrrolo[2,3-D]pyrimidin-

0-one
4-amino-5-(1-ethyl-1H-1,2,3-triazol-4-yl)-5-methyl-2-[1-(3,3.,4.4.4-
pentafluorobutyl)-1H-pyrazolo[3.,4-B|pyridin-3-yl]-5,7-dihydro-6 H-
pyrrolo[2,3-D]|pyrimidin-6-one
4-amino-5-[1-(cyclopropylmethyl)-1H-1,2,3-triazol-4-yl]-5-methyl-2-[1-
(3,3,3-trifluoropropyl)-1H-pyrazolo[3.,4-Bpyridin-3-yl]-5,7-dihydro-6 H-
pyrrolo[2,3-D]pyrimidin-6-one

30
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4-amino-N-cyclopropyl-5-methyl-6-oxo0-2-[1-(3,3,3-trifluoropropyl)-1H-

pyrazolo[3.,4-B|pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-D]pyrimidine-3-

carboxamide
182

4-amino-3-methyl-6-oxo-N-(pyridin-3-yl)-2-[1-(3,3,3-trifluoropropyl)-1 H-

pyrazolo[3.,4-Blpyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-D]pyrimidine-3-

carboxamide
184

pyrazolo[3,4-B|pyridin-3-yl]-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-

D]pyrimidine-5-carboxamide
185

4-amino-N-cyclopropyl-2-[6-methoxy-1-(3,3,3-trifluoropropyl)-1 H-

4-amino-N-cyclopropyll-5-methyl-2-[6-methyl-1-(3,3,3-trifluoropropyl)-1H-

pyrazolo[3,4-B|pyridin-3-yl]-5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-

D]pyrimidine-35-carboxamide

or a pharmaceutically acceptable salt thereof
R' can be attached to any available carbon atom on the

&

ring. An example of R' substitutions, for illustrative purposes.
includes:

1) The structure

%

g

represents when

ON

mis 1,2 or3 and R'is H:
2) The structure
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As used herein except where noted, “alkyl” 1s intended to
include both branched- and straight-chain saturated aliphatic

hydrocarbon groups having the specified number of carbon
atoms. The term “cycloalkyl” means carbocycles containing
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no heteroatoms. Examples of cycloalkyl include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, decahy-
dronaphthyl and the like. In an embodiment, cycloalkyl 1s
cyclopropyl. Commonly used abbreviations for alkyl groups
are used throughout the specification, e.g. methyl may be
represented by conventional abbreviations including “Me” or
CH, or a symbol that i1s an) extended bond without defined
terminal group, e.g. ‘ #—’, ethyl may be represented by “Et”
or CH,CH,, propyl may be represented by “Pr” or
CH,CH,CH;, butyl may be represented by “Bu” or
CH,CH,CH,CH,, etc. “C, _, alkyl” (or “C,-C, alkyl”) for
example, means linear or branched chain alkyl groups,
including all 1isomers, having the specified number of carbon
atoms. C,_. alkyl includes all of the hexyl alkyl and pentyl
alkyl 1somers as well as n-, 1s0-, sec- and t-butyl, n- and
1sopropyl, ethyl and methyl. “C, _, alky]” means n-, 1s0-, sec-
and t-butyl, n- and 1sopropyl, ethyl and methyl. If no number
1s specified, 1-10 carbon atoms are intended for linear or
branched alkyl groups. The phrase “C, _. alkyl, wherein the
alkyl group may be unsubstituted or substituted with 1-3
fluorine atoms” refers to alkyl groups having O, 1, 2 or 3
fluorine atoms attached to one or more carbon atoms. The
group “CF,”, for example, 1s a methyl group having three
fluorine atoms attached the same carbon atom.

“Alkenyl” unless otherwise indicated, means carbon
chains which contain at least one carbon-carbon double bond,
and which may be linear or branched or combinations thereof.
Examples of alkenyl include, but are not limited to, vinyl,
allyl, 1sopropenyl, pentenyl, hexenyl, heptenyl, 1-propenyl,
2-butenyl, 2-methyl-2-butenyl, and the like. The term
“cycloalkeny]” means carbocycles containing no heteroat-
oms having at least one carbon-carbon double bond.

The term “alkynyl” refers to a hydrocarbon radical straight,
branched or cyclic, containing from 2 to 10 carbon atoms and
at least one carbon to carbon triple bond. Up to three carbon-
carbon triple bonds may be present. Thus, “C,-C, alkynyl”
means an alkynyl radical having from 2 to 6 carbon atoms.
Alkynyl groups include ethynyl, propynyl, butynyl, 3-meth-
ylbutynyl and so on. The straight, branched or cyclic portion
of the alkynyl group may contain triple bonds and may be
substituted 1 a substituted alkynyl group 1s indicated.

“Ary]” unless otherwise indicated, means mono- and bicy-
clic aromatic rings containing 6-12 carbon atoms. Examples
of aryl include, but are not limited to, phenyl, naphthyl, inde-
nyl and the like. “Aryl” also includes monocyclic rings fused
to an aryl group. Examples include tetrahydronaphthyl, inda-
nyl and the like. In an embodiment, aryl i1s phenyl.

“Heteroaryl” unless otherwise indicated, means a mono- or
bicyclic aromatic ring or ring system having 5 to 10 atoms and
containing at least one heteroatom selected from O, S and N.
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Examples include, but are not limited to, pyrrolyl, 1soxazolyl,
1sothiazolyl, pyrazolyl, pyridyl, oxazolyl, oxadiazolyl, 1,3,4-
oxadiazolyl-2(3H)-one, thiadiazolyl, thiazolyl, imidazolyl,
triazolyl, tetrazolyl, furanyl, triazinyl, thienyl, pyridinyl,
pyrimidinyl, pyrimidyl, pyridazinyl, pyrazinyl, and the like.
Heteroaryl also includes aromatic heterocyclic groups fused
to heterocycles that are non-aromatic or partially aromatic,
and aromatic heterocyclic groups fused to cycloalkyl rings.
Additional examples of heteroaryls include, but are not lim-
ited to, indazolyl, thienopyrazolyl, imidazopyridazinyl, pyra-
zolopyrazolyl, pyrazolopyridinyl, imidazopyridinyl and 1mi-
dazothiazolyl. Heteroaryl also includes such groups in
charged form, e.g., pyridinium. In an embodiment, heteroaryl
1s 1midazolyl, indazolyl, oxadiazolyl, 1,3,4-oxadiazolyl-2
(3H)-one, pyrimidinyl, pyridinyl, pyrazolyl, thiadiazolyl,
triazolyl, tetrazolyl or thiazolyl.

“Heterocyclyl”, unless otherwise imndicated, means a 5- or
6-membered monocyclic saturated ring containing at least
one heteroatom selected from N, S and O, 1n which the point
of attachment may be carbon or nitrogen. Examples of “het-
erocyclyl” include, but are not limited to, pyrrolidinyl, pip-
eridinyl, piperazinyl, morpholinyl, imidazolidinyl, 2,3-dihy-
drofuro(2,3-b)pyridyl, benzoxazinyl, oxetanyl,
tetrahydrofuranyl or tetrahydropyranyl and the like. The term
also 1ncludes partially unsaturated monocyclic rings that are
not aromatic, such as 2- or 4-pyridones attached through the
nitrogen or N-substituted-(1H, 3H)-pyrimidine-2,4-diones
(N-substituted uracils). Heterocyclyl moreover includes such
moieties 1n charged form, e.g., piperidinium. In an embodi-
ment, heterocyclyl 1s oxetanyl, tetrahydrofuranyl or tetrahy-
dropyranyl.

“Halogen (or halo)” unless otherwise indicated, includes
fluorine (fluoro), chlorine (chloro), bromine (bromo) and

iodine (10do). In one embodiment, halo i1s fluoro (—F) or
chloro (—C1).

Unless expressly stated to the contrary, substitution by a
named substituent 1s permitted on any atom in a ring (e.g.,
aryl, a heteroaryl ring, or a saturated heterocyclic ring) pro-
vided such ring substitution 1s chemically allowed and results
in a stable compound. A “stable” compound 1s a compound
which can be prepared and 1solated and whose structure and
properties remain or can be caused to remain essentially
unchanged for a period of time sufficient to allow use of the
compound for the purposes described herein (e.g., therapeu-
tic or prophylactic administration to a subject).

By “ox0” 1s meant the functional group “—0” which 1s an
oxygen atom connected to the molecule via a double bond,
such as, for example, (1) “C—(0)”, that 1s a carbonyl group;
(2) “S=—=(0)", that 1s, a sulfoxide group; and (3) “N—(0O)”,
that 1s, an N-oxide group, such as pyridyl-N-oxide.

When any variable (e.g., R', R?, etc.) occurs more than one
time 1in any constituent or in Formula I or other generic
Formulae herein, its definition on each occurrence i1s inde-
pendent of i1ts definition at every other occurrence. Also,

combinations of substituents and/or variables are permissible
only 11 such combinations result 1n stable compounds.

Under standard nomenclature used throughout this disclo-
sure, the terminal portion of the designated side chain 1s
described first, followed by the adjacent functionality toward
the point of attachment. For example, a C,_; alkylcarbony-
lamino C, _, alkyl substituent 1s equivalent to
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O

C 1 _55.11{}"1 C

NH—C_salkyl ——

In choosing compounds of the present invention, one of
ordinary skill in the art will recognize that the various sub-
stituents, i.e. R', R?, etc., are to be chosen in conformity with
well-known principles of chemical structure connectivity and
stability.

The term “substituted™ shall be deemed to include multiple
degrees of substitution by a named substitutent. Where mul-
tiple substituent moieties are disclosed or claimed, the sub-
stituted compound can be independently substituted by one or
more of the disclosed or claimed substituent moieties, singly
or plurally. By independently substituted, 1t 1s meant that the
(two or more) substituents can be the same or different.

Reference to the compounds of structural Formula I
includes the compounds of other generic structural Formulae
that fall within the scope of Formula I, including but not
limited to Formulae 1A, II and II1.

Compounds of structural Formula I may contain one or
more asymmetric centers and can thus occur as racemates and
racemic mixtures, single enantiomers, diastereoisomeric
mixtures and individual diastereoisomers. The present inven-
tion 1s meant to comprehend all such 1someric forms of the
compounds of structural Formula I.

Compounds of structural Formula I may be separated into
their individual diastereoisomers by, for example, fractional
crystallization from a suitable solvent, for example methanol
or ethyl acetate or a mixture thereot, or via chiral chromatog-
raphy using an optically active stationary phase. Absolute
stereochemistry may be determined by X-ray crystallography
of crystalline products or crystalline intermediates which are
derivatized, if necessary, with a reagent containing an asym-
metric center of known absolute configuration.

Alternatively, any stereoisomer or 1somers of a compound
of the general structural Formula I may be obtained by ste-
reospeciiic synthesis using optically pure starting materials or
reagents ol known absolute configuration.

If desired, racemic mixtures of the compounds may be
separated so that the individual enantiomers are 1solated. The
separation can be carried out by methods well known 1n the
art, such as the coupling of a racemic mixture ol compounds
to an enantiomerically pure compound to form a diastereoi-
someric mixture, followed by separation of the individual
diastereoisomers by standard methods, such as fractional
crystallization or chromatography. The coupling reaction 1s
often the formation of salts using an enantiomerically pure
acid or base. The diasteromeric dervatives may then be con-
verted to the pure enantiomers by cleavage of the added chiral
residue. The racemic mixture of the compounds can also be
separated directly by chromatographic methods utilizing
chiral stationary phases, which methods are well known in the
art.

For compounds of Formula I described herein which con-
tain olefinic double bonds, unless specified otherwise, they
are meant to include both E and Z geometric 1somers.

Some ol the compounds described herein may exist as
tautomers which have different points of attachment of
hydrogen accompamed by one or more double bond shiits.
For example, a ketone and its enol foul). are keto-enol tau-
tomers. The mdividual tautomers as well as mixtures thereof
are encompassed with compounds of Formula I of the present
ivention.
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In the compounds of structural Formula I, the atoms may
exhibit their natural 1sotopic abundances, or one or more of
the atoms may be artificially enriched 1n a particular 1sotope
having the same atomic number, but an atomic mass or mass
number different from the atomic mass or mass number pre-
dominately found 1n nature. The present invention 1s meant to
include all suitable 1sotopic variations of the compounds of
structural Formula I. For example, different 1sotopic forms of
hydrogen (H) include protium (*H) and deuterium (*H, also
denoted as D). Protium 1s the predominant hydrogen 1sotope
found 1n nature. Enriching for deuterium may atford certain
therapeutic advantages, such as increasing in vivo half-life or
reducing dosage requirements, or may provide a compound
useful as a standard for characterization of biological
samples. Isotopically-enriched compounds within structural
Formula I, can be prepared without undue experimentation by
conventional techniques well known to those skilled in the art
or by processes analogous to those described 1n the Schemes
and Examples herein using approprate 1sotopically-enriched
reagents and/or intermediates.

The present invention 1includes all stereoisomeric fauns of
the compounds of Formula I. Centers of asymmetry that are
present in the compounds of Formula I can all independently
of one another have S configuration or R configuration. The
invention includes all possible enantiomers and diastere-
omers and mixtures of two or more stereoisomers, for
example mixtures of enantiomers and/or diastereomers, 1n all
ratios. Thus, enantiomers are a subject of the mmvention in
enantiomerically pure form, both as levorotatory and as dex-
trorotatory antipodes, in the form of racemates and in the
form of mixtures of the two enantiomers 1n all ratios. In the
case of a cis/trans 1somerism the invention includes both the
c1s form and the trans form as well as mixtures of these forms
in all ratios. The preparation of individual stereoisomers can
be carried out, 1f desired, by separation of a mixture by cus-
tomary methods, for example by chromatography or crystal-
lization, by the use of stereochemically uniform starting
materials for the synthesis or by stereoselective synthesis.
Optionally a dertvatization can be carried out before a sepa-
ration of stereoisomers. The separation of a mixture of stere-
o1somers can be carried out at the stage of the compounds of
Formula I or at the stage of an intermediate during the syn-
thesis.

It will be understood that, as used herein, references to the
compounds of structural Formula I are meant to also include
the pharmaceutically acceptable salts, and also salts that are
not pharmaceutically acceptable when they are used as pre-
cursors to the free compounds or their pharmaceutically
acceptable salts or 1n other synthetic mampulations.

The compounds of the present invention may be adminis-
tered 1n the form of a pharmaceutically acceptable salt. The
term “pharmaceutically acceptable salt” refers to salts pre-
pared from pharmaceutically acceptable non-toxic bases or
acids including norganic or organic bases and inorganic or
organic acids. Salts of basic compounds encompassed within
the term “pharmaceutically acceptable salt” refer to non-toxic
salts of the compounds of this invention which are generally
prepared by reacting the free base with a suitable organic or
iorganic acid. Representative salts of basic compounds of
the present mvention include, but are not limited to, the fol-
lowing: acetate, ascorbate, benzenesulionate, benzoate,
bicarbonate, bisulfate, bitartrate, borate, bromide, butyrate,
camphorate, camphorsulfonate, camsylate, carbonate, chlo-
ride, clavulanate, citrate, dihydrochloride, edetate, edisylate,
estolate, esylate, fumarate, gluceptate, gluconate, glutamate,
glycollylarsanilate, hexylresorcinate, hydrabamine, hydro-
bromide, hydrochloride, hydroxynaphthoate, 1odide,
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1sothionate, lactate, lactobionate, laurate, malate, maleate,
mandelate, mesylate, methylbromide, methylmtrate, methyl-
sulfate, methanesulionate, mutate, napsylate, nitrate, N-me-
thylglucamine ammonium salt, oleate, oxalate, pamoate (em-
bonate), palmitate, pantothenate, phosphate/diphosphate,
polygalacturonate, propionate, salicylate, stearate, suliate,
subacetate, succinate, tannate, tartrate, teoclate, thiocyanate,
tosylate, triethiodide, valerate and the like. Furthermore,
where the compounds of the mnvention carry an acidic moiety,
suitable pharmaceutically acceptable salts thereof include,
but are not limited to, salts derived from inorganic bases
including aluminum, ammonium, calcium, copper, ferric, fer-
rous, lithium, magnesium, manganic, mangamous, potas-
sium, sodium, zinc, and the like. Particularly preferred are the
ammonium, calcium, magnesium, potassium, and sodium
salts, Salts dertved from pharmaceutically acceptable organic
non-toxic bases include salts of primary, secondary, and ter-
tiary amines, cyclic amines, dicyclohexyl amines and basic
1on-exchange resins, such as arginine, betaine, catleine, cho-
line, N,N-dibenzylethylenediamine, diethylamine, 2-diethy-
laminoethanol, 2-dimethylaminoethanol, ethanolamine, eth-
ylenediamine,  N-ethylmorpholine,  N-ethylpiperidine,
glucamine, glucosamine, histidine, hydrabamine, 1sopropy-
lamine, lysine, methylglucamine, morpholine, piperazine,
piperidine, polyamine resins, procaine, purines, theobro-
mine, tricthylamine, trimethylamine, tripropylamine,
tromethamine, and the like.

Also, 1n the case of a carboxylic acid (—COOH) or alcohol
group being present in the compounds of the present mnven-
tion, pharmaceutically acceptable esters of carboxylic acid
derivatives, such as methyl, ethyl, or pivaloyloxymethyl, or
acyl dertvatives of alcohols, such as O-acetyl, O-p1valoyl,
O-benzoyl, and O-aminoacyl, can be employed. Included are
those esters and acyl groups known 1n the art for modifying
the solubility or hydrolysis characteristics for use as sus-
tained-release or prodrug formulations.

Solvates, including but not limited to the ethyl acetate
solvate, and 1n particular, the hydrates of the compounds of
structural Formula I are included i the present invention as
well.

If the compounds of Formula I simultaneously contain
acidic and basic groups in the molecule the invention also
includes, 1n addition to the salt forms mentioned, 1nner salts or
betaines (zwitterions). Salts can be obtained from the com-
pounds of Formula I by customary methods which are known
to the person skilled 1n the art, for example by combination
with an organic or morganic acid or base in a solvent or
dispersant, or by anion exchange or cation exchange from
other salts. The present invention also includes all salts of the
compounds of Formula I which, owing to low physiological
compatibility, are not directly suitable for use in pharmaceu-
ticals but which can be used, for example, as intermediates for
chemical reactions or for the preparation of physiologically
acceptable salts. The terms “physiologically acceptable
salt(s)” and “‘pharmaceutically acceptable salt(s)” are
intended to have the same meaning and are used interchange-
ably herein.

As appropniate, the following embodiments may apply to
structural Formulae 1, 1A, II and/or I1I.

As 1llustrated by the examples herein,
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represents an 8- or 9-membered bicyclic heteroaryl ring sys-
tem, comprised of a S-membered ring fused to a 5- or 6-mem-
bered ring so that the fused rings share two adjacent atoms. In
particular, the 8- or 9-membered heteroaryl 1s composed of a
first ring which 1s a 5-membered ring containing two nitro-
gens, Tused to a second ring that optionally contains one or
more heteroatoms (N, O or S). The two nitrogens of the first
ring may be fully in the first ring, or one of the two nitrogens
may be shared at a fusion point with the second ring. The 8-
or 9-membered bicyclic heteroaryl 1s attached to the pyrmidi-
nyl ring and the —CH,—R? group of structural Formula I, IA
or II via the first ring, and more specifically via each of the
atoms 1n the first ring that are adjacent to each of the two
atoms shared by both rings 1n the bicyclic heteroaryl.

In an embodiment,
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In another embodiment,
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In another embodiment,
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As used herein, * indicates attachment to the pyrmidinyl ring
and ** indicates attachment to the —CH,—R?* of structural

Formula I, TA or II.

In an embodiment, each R*' is independently H, halo, aryl,
OR, CN, heteroaryl, —C,-C, alkyl, or —C,_,cycloalkyl,
said aryl, heteroaryl, alkyl and cycloalkyl optionally being
substituted with one to three substituents selected from halo,
—(C,-C, alkyl, —OR, oxo and —CF,. In a further embodi-

ment, each R' is independently H, halo or —C,-C,. alkyl,
wherein said —C,-C alkyl 1s optionally substituted with one
to three substituents selected from halo or —CF;. In another
embodiment, each R' is independently H, halo, CN, OCH, or
CH,.

In an embodiment, R? is —(CR?.) C,-C, alkyl, —(CR%,),
CF,, —(CR%)—C,_,,cycloalkyl, —(CR%,)) heteroaryl, or
—(CR%,)aryl, said alkyl, cycloalkyl, heteroaryl, and aryl
being optionally substituted with one to three substituents
selected from halo, —C,-C, alkyl and —CF,. In another
embodiment, R* is —C,-C, alkyl, —C,_, ,cycloalkyl, aryl,
heteroaryl, or —C(0O)Oalkyl, said alkyl, cycloalkyl, aryl, and
heteroaryl being optionally substituted with one to three sub-
stituents selected from halo, —C,-C alkyl, —Cl}, —CN
and —OR. In another embodiment, R* is —(CR%,),C,-C,
alkyl, or —(CR%,) CF,, said alkyl being optionally substi-
tuted with one to three substituents selected from halo, —C, -
C, alkyl and —CF,. In another embodiment, R* is —C,-C,
alkyl or -aryl, said alkyl and aryl being optionally substituted
with one to three substituents selected from halo, —C,-C,
alkyl and —CF.. In another embodiment, R* is CH,CF,CF,
CH,CH,CF;, CH,CF,CHF,, CH,CF;, or CH,CHF,. In an
embodiment, R* is CH,CF,CF,, or CH,CF.,.

In an embodiment, R> is aryl, heteroaryl, CN, —C(QO)
NR“R”?, —NR“C(O)R”?, —C(O)OR?, or —OR?, said alky],
aryl, heteroaryl or heterocyclyl are optionally substituted
with from one to three substituent selected R>. In another
embodiment, R®> is —C(O)NR“R”, aryl or heteroaryl,
wherein said aryl and heteroaryl being optionally substituted
with one to three substituents selected from halo, —C,-C,
alkyl and —CF,. In an embodiment, R” is heteroaryl, —C(O)
NR“R”, or —NR*C(O)R®”. In another embodiment, R is het-
eroaryl, where said heteroaryl 1s oxadizaolyl, thiadiazolyl,
dihydro-oxadiazolyl, or triazolyl, or —C(O)NR“R”, where
R? and R” are independently —H, —C,-C, alkyl, heteroary],
or—(CH,),.s—C;_,, cycloalkyl.

In an embodiment, R*is C,-C alkyl or C,_, ,cycloalkyl. In
a further embodiment, R* is methyl. In an embodiment, R* is
methyl or cyclopropyl.

Inan embodiment, R’ is halo, —(CR%,),CF,,—(CR%,),C,_
iocycloalkyl, or —C,-C, alkyl, said alkyl and cycloalkyl
being optionally substituted with one to three substituents
independently selected from halo or OR.
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In an embodiment, mis 1 or 2. More particularly, m1s 1 and
R' is H, Cl or F. In an embodiment, t is 0, 1, or 2.

The present mmvention also relates to processes for the
preparation of the compounds of Formula I which are
described 1n the following and by which the compounds of the
invention are obtainable.

The compounds of Formula I according to the imnvention
elfect an increase of cGMP concentration via the activation of
the soluble guanylate cyclase (sGC), and they are therefore
usetul agents for the therapy and prophylaxis of disorders
which are associated with a low or decreased cGMP level or
which are caused thereby, or for whose therapy or prophy-
laxis an increase of the present cGMP level 1s desired. The
activation of the sGC by the compounds of Formula I can be
examined, for example, 1n the activity assay described below.

The terms “therapeutically effective (or elficacious)
amount” and similar descriptions such as “an amount effica-
cious for treatment” are mtended to mean that amount of a
pharmaceutical drug that will elicit the biological or medical
response of a tissue, a system, animal or human that 1s being,
sought by a researcher, veterinarian, medical doctor or other
climcian. The terms “‘prophylactically effective (or effica-
cious) amount” and similar descriptions such as “an amount
ellicacious for prevention” are intended to mean that amount
ol a pharmaceutical drug that will prevent or reduce the risk of
occurrence of the biological or medical event that 1s sought to
be prevented 1n a tissue, a system, animal or human by a
researcher, veterinarian, medical doctor or other clinician. As
an example, the dosage a patient receives can be selected so as
to achieve the desired reduction 1n blood pressure; the dosage
a patient recerves may also be titrated over time 1n order to
reach a target blood pressure. The dosage regimen utilizing a
compound of the instant invention 1s selected 1n accordance
with a variety of factors including type, species, age, weight,
sex and medical condition of the patient; the severity of the
condition to be treated; the potency of the compound chosen
to be administered; the route of administration; and the renal
and hepatic function of the patient. A consideration of these
factors 1s well within the purview of the ordinarily skilled
climician for the purpose of determining the therapeutically
elfective or prophylactically effective dosage amount needed
to prevent, counter, or arrest the progress of the condition. It
1s understood that a specific daily dosage amount can simul-
taneously be both a therapeutically effective amount, e.g., for
treatment of hypertension, and a prophylactically effective
amount, e.g., for prevention of myocardial infarction.

Disorders and pathological conditions which are associ-
ated with a low cGMP level or in which an increase of the
cGMP level 1s desired and for whose therapy and prophylaxis
it 15 possible to use compounds of Formula I are, for example,
cardiovascular diseases, such as endothelial dysiunction,
diastolic dystunction, atherosclerosis, hypertension, heart
tailure, pulmonary hypertension, which includes pulmonary
arterial hypertension (PAH), stable and unstable angina pec-
toris, thromboses, restenoses, myocardial infarction, strokes,
cardiac 1nsuificiency or pulmonary hypertonia, or, for
example, erectile dysfunction, asthma bronchiale, chronic
kidney 1nsuificiency and diabetes. Compounds of Formula I
can additionally be used 1n the therapy of cirrhosis of the liver

and also for improving a restricted memory performance or
ability to learn.

The compounds of Formula I and their pharmaceutically
acceptable salts can be administered to animals, preferably to
mamimals, and 1n particular to humans, as pharmaceuticals by
themselves, 1n mixtures with one another or in the form of
pharmaceutical preparations. The term “patient” includes
amimals, preferably mammals and especially humans, who
use the instant active agents for the prevention or treatment of
a medical condition. Administering of the drug to the patient
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includes both self-administration and administration to the
patient by another person. The patient may be 1n need of, or
desire, treatment for an existing disease or medical condition,
or may be 1n need of or desire prophylactic treatment to
prevent or reduce the risk of occurrence of said disease or
medical condition. As used herein, a patient “in need” of
treatment of an existing condition or of prophylactic treat-
ment encompasses both a determination of need by a medical
proiessional as well as the desire of a patient for such treat-
ment.

A subject of the present invention therefore also are the
compounds of Formula I and their pharmaceutically accept-
able salts for use as pharmaceuticals, their use for activating
soluble guanylate cyclase, for normalizing a disturbed cGMP
balance and in particular their use 1n the therapy and prophy-
laxis of the abovementioned syndromes as well as their use
for preparing medicaments for these purposes.

A therapeutically effective amount 1s intended to mean that
amount of a drug or pharmaceutical agent that will elicit the
biological or medical response of a tissue, a system, animal or
human that 1s being sought by a researcher, veterinarian,
medical doctor or other clinician. A prophylactically effective
amount 1s intended to mean that amount of a pharmaceutical
drug that will prevent or reduce the risk of occurrence of the
biological or medical event that 1s sought to be prevented in a
tissue, a system, animal or human by a researcher, veterinar-
1an, medical doctor or other clinician. It 1s understood that a
specific daily dosage amount can simultaneously be both a
therapeutically effective amount, e.g., for treatment of hyper-
tension, and a prophylactically effective amount, e.g., for
prevention ol myocardial infarction.

Furthermore, a subject of the present ivention are phar-
maceutical preparations (or pharmaceutical compositions)
which comprise as active component an elffective dose of at
least one compound of Formula I and/or a pharmaceutically
acceptable salt thereof and a customary pharmaceutically
acceptable carrier, 1.e., one or more pharmaceutically accept-
able carrier substances and/or additives.

Thus, a subject of the mvention are, for example, said
compound and its pharmaceutically acceptable salts for use
as a pharmaceutical, pharmaceutical preparations which
comprise as active component an effective dose of said com-
pound and/or a pharmaceutically acceptable salt thereof and
a customary pharmaceutically acceptable carrier, and the uses
of said compound and/or a pharmaceutically acceptable salt
thereol 1n the therapy or prophylaxis of the abovementioned
syndromes as well as their use for preparing medicaments for
these purposes.

The pharmaceuticals according to the invention can be
administered orally, for example 1n the form of pills, tablets,
lacquered tablets, sugar-coated tablets, granules, hard and
soit gelatin capsules, aqueous, alcoholic or oily solutions,
syrups, emulsions or suspensions, or rectally, for example 1n
the form of suppositories. Administration can also be carried
out parenterally, for example subcutaneously, intramuscu-
larly or intravenously in the form of solutions for 1njection or
infusion. Other suitable administration forms are, for
example, percutaneous or topical administration, for example
in the form of ointments, tinctures, sprays or transdermal
therapeutic systems, or the inhalative administration 1n the
form of nasal sprays or acrosol mixtures, or, for example,
microcapsules, implants or rods. The preferred administra-
tion form depends, for example, on the disease to be treated
and on 1ts severity.

The amount of active compound of Formula I and/or 1ts
pharmaceutically acceptable salts 1n the pharmaceutical
preparations normally 1s from 0.2 to 200 mg, preferably from
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1 to 200 mg, per dose, but depending on the type of the
pharmaceutical preparation it can also be higher. The phar-
maceutical preparations usually comprise 0.5 to 90 percent by
weight of the compounds of Formula I and/or their pharma-
ceutically acceptable salts. The preparation of the pharma-
ceutical preparations can be carried out in a manner known
per se. For this purpose, one or more compounds of Formula
I and/or their pharmaceutically acceptable salts, together with
one or more solid or liquid pharmaceutical carrier substances
and/or additives (or auxiliary substances) and, 1f desired, 1n
combination with other pharmaceutically active compounds
having therapeutic or prophylactic action, are brought 1nto a
suitable administration form or dosage form which can then
be used as a pharmaceutical in human or veterinary medicine.

For the production of pills, tablets, sugar-coated tablets and
hard gelatin capsules 1t 1s possible to use, for example, lac-
tose, starch, for example maize starch, or starch derivatives,
talc, stearic acid or 1ts salts, etc. Carriers for soft gelatin
capsules and suppositories are, for example, fats, waxes,
semisolid and liquid polyols, natural or hardened oils, etc.
Suitable carriers for the preparation of solutions, for example
of solutions for injection, or of emulsions or syrups are, for
example, water, physiologically sodium chloride solution,
alcohols such as ethanol, glycerol, polyols, sucrose, mvert
sugar, glucose, mannitol, vegetable o1ls, etc. It1s also possible
to lyophilize the compounds of Formula I and their pharma-
ceutically acceptable salts and to use the resulting lyophili-
sates, for example, for preparing preparations for injection or
infusion. Suitable carriers for microcapsules, implants or rods
are, for example, copolymers of glycolic acid and lactic acid.

Besides the active compounds and carriers, the pharmaceu-
tical preparations can also contain customary additives, for
example fillers, disintegrants, binders, lubricants, wetting
agents, stabilizers, emulsifiers, dispersants, preservatives,
sweeteners, colorants, flavorings, aromatizers, thickeners,
diluents, builer substances, solvents, solubilizers, agents for
achieving a depot effect, salts for altering the osmotic pres-
sure, coating agents or antioxidants.

The dosage of the active compound of Formula I and/or of
a pharmaceutically acceptable salt thereotf to be adminstered
depends on the individual case and 1s, as 1s customary, to be
adapted to the individual circumstances to achieve an opti-
mum effect. Thus, 1t depends on the nature and the severity of
the disorder to be treated, and also on the sex, age, weight and
individual responsiveness of the human or anmimal to be
treated, on the efficacy and duration of action of the com-
pounds used, on whether the therapy 1s acute or chronic or
prophylactic, or on whether other active compounds are
administered 1n addition to compounds of Formula I. In gen-
eral, a daily dose of approximately 0.01 to 100 mg/kg, pret-
erably 0.01 to 10 mg/kg, 1in particular 0.3 to 5 mg/kg (1n each
case mg per kg of bodyweight) 1s appropriate for administra-
tion to an adult weighing approximately 75 kg in order to
obtain the desired results. The daily dose can be administered
in a single dose or, 1n particular when larger amounts are
administered, be divided into several, for example two, three
or four individual doses. In some cases, depending on the
individual response, 1t may be necessary to deviate upwards
or downwards from the given daily dose. A single daily dose
1s preferred.

The compounds of Formula I activate soluble guanylate
cyclase. On account of this property, apart from use as phar-
maceutically active compounds 1n human medicine and vet-
erinary medicine, they can also be employed as a scientific
tool or as an aid for biochemical investigations 1n which such
an effect on soluble guanylate cyclase 1s intended, and also for
diagnostic purposes, for example in the 1n vitro diagnosis of
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cell samples or tissue samples. The compounds of Formula I
and salts thereof can furthermore be employed, as already
mentioned above, as intermediates for the preparation of
other pharmaceutically active compounds.

One or more additional pharmacologically active agents
may be administered in combination with a compound of
Formula I. An additional active agent (or agents) 1s intended
to mean a pharmaceutically active agent (or agents) that 1s
active 1n the body, including pro-drugs that convert to phar-
maceutically active form after administration, which are dif-
ferent from the compound of Formula I, and also includes
free-acid, free-base and pharmaceutically acceptable salts of
said additional active agents. Generally, any suitable addi-
tional active agent or agents, including but not limited to
anti-hypertensive agents, anti-atherosclerotic agents such as a
lipid moditying compound, anti-diabetic agents and/or anti-
obesity agents may be used i any combination with the
compound of Formula I 1n a single dosage formulation (a
fixed dose drug combination), or may be administered to the
patient 1n one or more separate dosage formulations which
allows for concurrent or sequential administration of the
active agents (co-administration of the separate active
agents). Examples of additional active agents which may be
employed include but are not limited to angiotensin convert-
ing enzyme 1nhibitors (e.g. alacepril, benazepril, captopril,
ceronapril, cilazapril, delapril, enalapril, enalaprilat, fosino-
pril, imidapril, lisinopril, moveltipril, perindopril, quinapril,
ramipril, spirapril, temocapril, or trandolaprl), angiotensin H
receptor antagonists (e.g., losartan 1.e., COZAAR®, valsar-
tan, candesartan, olmesartan, telmesartan and any of these
drugs used 1n combination with hydrochlorothiazide such as
HYZAAR®); neutral endopeptidase inhibitors (e.g., thior-
phan and phosphoramidon), aldosterone antagonists, aldos-

terone synthase inhibitors, renin inhibitors (e.g. urea deriva-
tives of di- and tri-peptides (See U.S. Pat. No. 5,116,835),

amino acids and dernivatives (U.S. Pat. Nos. 5,095,119 and
5,104,869), amino acid chains linked by non-peptidic bonds
(U.S. Pat. No. 5,114,937), di- and tri-peptide dertvatives
(U.S. Pat. No. 5,106,835), peptidyl amino diols (U.S. Pat.
Nos. 5,063,208 and 4,845,079) and peptidyl beta-aminoacyl
aminodiol carbamates (U.S. Pat. No. 5,089,471); also, a vari-
ety of other peptide analogs as disclosed in the following U.S.
Pat. Nos. 5,071,837, 5,064,965 5,063,207, 5,036,054, 5,036,
053; 5,034,512 and 4,894,437, and small molecule renin
inhibitors (including diol sulfonamides and sulfinyls (U.S.
Pat. No. 5,098,924), N-morpholino derivatives (U.S. Pat. No.
5,055,466), N-heterocyclic alcohols (U.S. Pat. No. 4,883,
292) and pyrolimidazolones (U.S. Pat. No. 5,075,451); also,
pepstatin denivatives (U.S. Pat. No. 4,980,283) and fluoro-
and chloro-derivatives of statone-containing peptides (U.S.
Pat. No. 5,066,643), enalkrein, RO 42-3892, A 65317, CP
80794, ES 1005, ES 8891, SQ 34017, aliskiren (2(S),4(S),5
(S),7(58)—N-(2-carbamoyl-2-methylpropyl)-5-amino-4-hy-
droxy-2,7-diisopropyl-8-[4-methoxy-3-(3-methoxypro-

poxy )-phenyl]-octanamid hemitumarate) SPP600, SPP630
and SPP6335), endothelin receptor antagonists, phosphodi-
esterase-S 1nhibitors (e.g. sildenafil, tadalfil and vardenafil),
vasodilators, calcium channel blockers (e.g., amlodipine,
nifedipine, veraparmil, diltiazem, gallopamil, niludipine,
nimodipins, nicardipine), potassium channel activators (e.g.,
nicorandil, pinacidil, cromakalim, minoxidil, aprilkalim,
loprazolam), diuretics (e.g., hydrochlorothiazide), sym-
patholitics, beta-adrenergic blocking drugs (e.g., propra-
nolol, atenolol, bisoprolol, carvedilol, metoprolol, or meto-
prolol tartate), alpha adrenergic blocking drugs (e.g.,
doxazocin, prazocin or alpha methyldopa) central alpha adr-
energic agonists, peripheral vasodilators (e.g. hydralazine);
lipid lowering agents e.g., HMG-CoA reductase inhibitors
such as simvastatin and lovastatin which are marketed as

ZOCOR® and MEVACOR® 1n lactone pro-drug form and
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function as ihibitors after administration, and pharmaceuti-
cally acceptable salts of dihydroxy open ring acid HMG-CoA
reductase mhibitors such as atorvastatin (particularly the cal-
cium salt sold in LIPITOR®), rosuvastatin (particularly the
calcium salt sold in CRESTOR®), pravastatin (particularly
the sodium salt sold in PRAVACHOL®), and fluvastatin (par-
ticularly the sodium salt sold in LESCOL®); a cholesterol
absorption inhibitor such as ezetimibe (ZETIA®) and
ezetimibe 1n combination with any other lipid lowering
agents such as the HMG-CoA reductase inhibitors noted
above and particularly with simvastatin (VY TORIN®) or
with atorvastatin calcium; niacin in immediate-release or
controlled release forms, and particularly niacin 1n combina-
tion with a DP antagonist such as laropiprant (TREDAP-
TIVE®) and/or with an HMG-CoA reductase inhibitor; nia-
cin receptor agonists such as acipimox and aciiran, as well as
niacin receptor partial agonists; metabolic altering agents
including insulin sensitizing agents and related compounds
(e.g., muraglitazar, glipizide, metformin, rosiglitazone) or
with other drugs beneficial for the prevention or the treatment
of the above-mentioned diseases including mitroprusside and
diazoxide the free-acid, free-base, and pharmaceutically
acceptable salt forms of the above active agents where chemi-

cally possible.
The following examples are provided so that the invention

might be more fully understood. Unless otherwise indicated,
the starting materials are commercially available. They
should not be construed as limiting the invention in any way.

In one embodiment of the present invention, compounds
with structure 1 may be prepared by the sequence depicted in
Scheme 1. Ring structure Z represents a five or six membered
aryl, heterocyclyl or heteroaryl ring. Reaction of compound 2

with the aminoguanidine hydrazone 3 1n an alcohol solvent
such as MeOH, n-BuOH or t-BuOH and a base such as

NaOMe, NaOFEt, t-BuOK, K,CO; or NaHCO, at 90° C. to
150° C. gives the pyrimidine hydrazone 4. The reaction may
also be carried out 1n the absence of a base. Additionally, the
reaction may also be carried out on the corresponding ethyl or
propyl ester of compound 2. Compound 1 1s prepared by
treating the pyrimidine hydrazone 4 with Cul and a ligand
such as trans-N,N'-dimethylcyclohexane-1,2-diamine or
N,N'-dimethylethylenediamine in a solvent such as DMEF,
DMA or NMP at ambient temperature to 160° C. The reaction
may also be carried out in the absence of a ligand. The copper
mediated cyclization of hydrazones to form indazoles may
also be carried out using the conditions described by Liu, R.
et al Synthetic Communications 2008, 32(2), 249. In addition
to the bromide 4, the copper mediated cyclization shown in
Scheme 1 may also be carried out on the corresponding chlo-
ride or 10dide.

SCHEME 1
R3
CO,Me
B -
T
I/\ P
NC CN R! —@
2 I\/
Y R2
N
S NH
HEN/J\ NII
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-continued

Rl_@/

R2

‘ Cul

N -
S NH

N )\‘N
.

>N NH
R’ O
4

RZ

The preparation of compound 2 1s outlined in Scheme 2.
Deprotonation of ester 5 using a base such as LiHMDS,
NaHMDS, NaH or LDA 1n a solvent such as THF or DMF
followed by treatment with methyl 1odide affords the ester 6.
The esters 5 and 6 may be prepared from the corresponding
carboxylic acid by ftreatment with trimethylsilyl diaz-
omethane or methanol with catalytic sulturic acid. The esters
5 and 6 may be prepared by the alpha arylation/heteroaryla-

tion of esters as described by Buchwald, S. L. et al Orgaric
Letters 2009, 11(8), 1773; or by Shen, H. C. et al Organic

Letters 2006, 8(7), 1447. Compounds 5 and 6, where R is

S-membered ring heterocycle, may be prepared using meth-
ods familiar to those skilled in the art. For example, com-
pound 5, where R” is a 2-methyl-1,3-oxazol-4-yl group, may
be prepared by the condensation of methyl chloroacetoac-
etate and acetamide. Compound 6, where R is a 3-methyl-1,
2.4-oxadiazol-5-yl group, may be prepared from dimethyl
methyl malonate using the procedure described by Du, W. et
al Tetrahedron Letters 2006, 477(25), 4271. Compound 6,
where R? is a 5-methyl-1,3-0xazol-2-yl group, may be pre-
pared from dimethyl methyl malonate using the procedure
described by Hashmi, A. S. K. et al Organic Letters 2004,
6(23), 4391. In another example, compound 6, where R” is a
S-methyl-1,2,4-oxadiazol-3-yl group, may be prepared by the
reaction ol methyl 2-methylcyanoacetate with hydroxy-
lamine and acetic anhydride. The compound 7 1s prepared by
treating compound 6 with a brominating reagent such as NBS
and AIBN 1n a solvent such as carbon tetrachloride at reflux-
ing temperatures. Alternatively, the compound 7 may be pre-
pared by reaction with NBS and magnesium perchlorate in
acetonitrile solvent at room temperature as described by
Yang, D. et al Journal of Organic Chemistry 2002, 67(21),
7429. Compound 7 may also be prepared by treating com-
pound 6 with a base such as sodium hydride followed by
treatment with NBS. Compound 2 1s obtained from 7 by
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reaction with malononitrile and a base such as sodium
hydride, t-BuOK, K,CO, or DBU 1n a solvent such as THF or
DMF at ambient temperature to 100° C. The synthetic
sequence depicted 1n Scheme 2 may also used to prepare the
corresponding ethyl or propyl ester of compound 2.

SCHEME 2
R R3
COMe _HMDS CO,Me _NBS
Me—1 AIBN
H
H H
5 6
R3 R}
CO,Me NC\/CN CO,Me
inn-
NaH or t-BuOK
Br
NC CN

The preparation of the aminoguanidine hydrazone 3 1s
outlined 1n Scheme 3. Formation of the dianion of carboxylic
acid 9 with a base such as NaHMDS followed by treatment
with ester 8 gives the ketone 10. The ketone 10 may be
prepared using numerous methods familiar to those skilled 1in
the art. Compound 3 1s prepared by treatment of the ketone 10
with aminoguanidine hydrochloride and boron trifluoride
ctherate 1n an alcohol solvent such as methanol at 100° C.

SCHE

T
<
L1
(2

Br

NaHMDS
R1 @ 2 -

Br BF;0Et,, MeOH
-
Rl HzN
R? /J\
N NH
HCI
R]

H
10

/\/
A

In one embodiment of the present invention compounds
with the structure 17 are prepared as outlined 1n Scheme 4.
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Reaction of fluoro aldehyde 11 with hydrazine at 100° C. 1mn a
solvent such as DMA affords the indazole 12. Alternatively,
indazole 12 may prepared from a 2-methyl aniline using the
procedure described by Ruchardt, C. et al Syrnthesis 1972, 7,
3’75. Treatment of 1.2 with an 10dinating reagent such as NIS
in a solvent such as DCM or acetonitrile at ambient tempera-
ture to 100° C. gives the compound 13. Reaction of 1.3 with
zinc cyanide 1n the presence of a catalyst such as Pd,(dba),
and DPPF 1n a solvent such as DMA at 120° C. affords
compound 14. Alkylation of 14 with the halide R*CH,I using
a base such as cesium carbonate, sodium hydrnide or K,CO, 1n
a solvent such as DMF, DMA or acetonitrile at ambient tem-
perature to 100° C. gives the compound 15. Conversion of the
nitrile 15 to the amidine 16 can be accomplished with a
reagent such as amino(chloro)methylaluminum, prepared
from trimethylaluminum and ammonium chloride, in a non-
polar solvent such as toluene at 100° C. as described by
Gangipati, R. S. etal Tetrahedron Letters 1990,31(14), 1969.
The reaction may also be carried out on the corresponding
methyl ester of compound 15. Compound 16 can be converted
to compound 17 as described 1n Scheme 1 (compound 3 to 4).

13

15

NH,

16
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-continued

In one embodiment of the present invention compounds
with structure 20 may be prepared by the sequence depicted in
Scheme 5. Conversion of the nitrile 18 to the amidine 19 can
be accomplished using the conditions described for the con-
version ol compound 15 to 16 1n Scheme 4. Reaction of
amidine 19 with the compound 2 as described 1n Scheme 1
(compound 3 to 4) atfords 20.

SCHEME 5
CN
Al
-
RZ
18
R3

CO,Me

CN

Scheme 6 outlines the preparation of nitrile intermediate
18. Amino methyl compound 21 can be coupled with the
carboxylic acid 9 and a coupling reagent such as EDC and an
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organic base such as DIEA or TEA 1n a solvent like DCM to
afford the amide 22. This can be converted to the imidazopy-
ridine 23 with phosphorous oxychloride 1n a chlorinated sol-
vent such DCE under refluxing conditions. Iodination of 23 to
afford 24 can be accomplished with NIS 1n solvents like DCM
or acetonitrile at ambient temperature or under reflux condi-
tions. The nitrile 18 can be prepared by treatment of the 10dide
24 with zinc cyanide 1n the presence of a suitable catalyst such
as Pd(PPh,), or Pd,(dba), and ligand such as dppf in a polar
solvent such as DMF.

SCHEME 6
OH
R2 /\I.(
O
/\‘/\NH2 5
R! -
K/N EDC, DIEA, DCM
21
O
POCl;
Jie--
N /\K\ —
\/N R

N\<_ DOM.
R2

23

N
H
22
/\#ﬁ\
1
R \/ N NIS
I
N

P
R Zn(CN);
T
NPV Pd;(dba)s,
dppi, DMF
RZ

24

The amino methyl compound 21 may be prepared using
methods familiar to those skilled in the art. One specific
example for the preparation of compound 21 A 1s outlined 1n
Scheme 7. Pyridazine 25 can be converted to 2-cyano
pyridazine 27 using the chemistry described by Dostal, W.
and Hemisch, G. Heterocycles 1986, 793. Reduction of the
nitrile 27 can be accomplished under high pressure hydroge-
nation conditions using a suitable catalyst such as palladium
on carbon 1n an alcoholic solvent such as methanol or ethanol
and a suitable acid such as hydrochloric acid to afford the
2-amino methylpyridazine hydrochloride 21A.
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SCHEME 7
CN
7 | TsCLTMSCN /\/ DBU _
AICI;
N \N.«*" N
25 26
CN
/\H/ ” /\”/\NH3+C1
-
PA/C
X N X
N N
27 21A

The amino methyl compounds 21B and 21C may be pre-
pared as outlined in Scheme 8. Addition of diethyl acetami-
domalonate to 2-chloro-5-nitropyridine affords compound
29. Reduction of 29 with hydrogen and palladium on carbon
gives the amine 30. Sandmeyer reaction of 30 using the indi-
cated conditions gives the halo (chloro or fluoro) pyridine 31.
Saponification of 31 with base followed by treatment with

hydrochloric acid gives amino methyl compounds 21B and
21C.

SCHEME 8
COOQFEt
02N NHH ACHN
N
‘ N COOFt
-
P DMF
Ny Cl
28
O,N
X
‘ CO,FEt H,, Pd/C (10% w/w)
- >
/¥C02Et
NHAc
X R! = ClI: HCI, NaNO»:
‘ CO,Et HCI, CuCl
s -
/ \|—c02Et R!=F: HBF,, NaNO,
NHACc
30)
Rl
\ \
‘ CO,Et 1) NaOH _
= 2) HCI
SN CO-Et
NHAc
31
Rl
B
/ NHg‘HCl
N/\/
21B:R!=F
21C: R =l

Compounds of the present mvention may be prepared
using methods familiar to those skilled 1n the art. One such
method 1s the reduction of ring structure Z in compounds 1,
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1’7 and 20 to the corresponding tetrahydro or dihydro com-
pounds using hydrogen and a catalyst such as palladium or
platinum. This reduction may also be carried out using a
reducing agent such as triethylsilane and an acid such as TFA.
Compounds 1, 17 and 20 bearing a halogen substituent may
be converted to the corresponding cyanide as described in
Scheme 4 (compound 13 to 14), or to a hydroxyl as described
by Buchwald, S. L. et al Journal of the American Chemical
Society 2006, 128 (33), 10694, or to another halogen as
described by Arvela, R. K. et al Synlett 2003, 8, 11435, Halo-
gen substituents on compounds 1, 17 and 20 may be con-
verted to aryl or heteroaryl substituents by a Suzuki coupling
using conditions described by Buchwald, S. L. etal Journal of
the American Chemical Society 2007, 129 (11), 3358. Com-
pounds 1, 17 and 20, where R’ is an ester (represented as
structure 32 in Scheme 9), may be converted to a R® 5-mem-
bered ring heterocycle using methods mentioned for com-
pounds 5 and 6 1n Scheme 2. Additional methods for this
conversion are summarized in Scheme 9. The ester 32 can be
converted to amide 33 by treatment with amines such as
ammonia, hydrazine, or methyl hydrazine 1n an alcohol sol-
vent such as methanol at ambient temperature to 50° C. Acy-
lation of 33B with N-acetylimidazole gives an acyl hydrazine
intermediate with can be converted to 34 A by treatment with
thionyl chloride or to 34B by treatment with Lawesson’s

reagent. Compound 35 1s prepared by reacting 33C with
carbonyl diimidazole.

SCH

~ME 9
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Compounds of the present invention possess an asymmet- _continued
ric center about the carbon bearing the R substituent which CN
can be either R or S configuration. These enantiomeric 1s0-
mers may be separated or resolved using methods familiar to = AN 1. AlMes, NH4Cl
|
N

ol

those skilled in the art. For example, the compounds of the 5 R3
present invention may be resolved to the pure 1somers using
chiral SFC chromatography. Alternatively, compound 2 may

be resolved using a method such as chiral SFC chromatogra-
phy. Use of the enantiomerically pure compound 2 as
described 1 Schemes 1, 4 and 5 affords enantiomerically 10
pure products 1, 17 and 20. Unless otherwise noted, the
examples 1n the present invention are enantiomerically pure
1somers (R or S). Data 1s given for the more active 1somer.

In addition to the methods described 1n Scheme 2, com-
pound 2 (depicted as the ethyl ester) may also be prepared as 15
shown 1 Scheme 10. Reaction of alkyl, or aryl magnesium
bromide with the dicyanopropenoate 36A (or 36B) and
lithium chlornde 1n a solvent such as THF affords compound
2. Cycloalkyl, heteroaryl, and alkynyl magnesium halides are
also suitable reagents for this reaction. Compound 36 A (R is 20
CO,Et) can be prepared using the procedure described by
Sentman et. al. J. Org. Chem. 1982,477,4577. Compound 36B
(R* is Me) can be prepared using the procedure described by
Hagiware et. al. Synthesis 1974, 9, 669.

CO,Me

CN

reagent

-

SCHEME 10
O § O
R3
R3 R* R*
OFt R4MgBI' OFEt RBMgBI' OFEt
Jie- )
[LiCl LiCl
NC CN NC CN NC CN
36A 2 368
The R! substituent, if not present 1n starting material (e.g. -continued

compound 11 1n Scheme 4), may be incorporated 1n a late

intermediate using methods familiar to those skilled in the art. 40
For example, the compound 14 (R" is H) can be converted to
a bromide (R' is Br) by reaction with bromine and sulfuric
acid. Another method 1s depicted in Scheme 11. Treatment of
compound 135A with mCPBA 1n acetic acid solvent at 75° C.
affords the N-oxide which 1s then reacted with phosphorous

45

oxychloride at 75° C. to give compound 15B. Compound

1513 can be converted to 17 A using the procedures described

in Scheme 4. The chloro substituent in compound 17A may Rl/
be converted to a variety of groups using methods familiar to "

those skilled in the art. For example, the chloro substituent

can be converted to methoxy, methyl and cyano substituents ol t
reagen

using the conditions summarized in Scheme 11 (compound MeO: NaOMe, MeOH. 60° C.

17B) . 55 Me: M'EM%BI', PE(HEHC)3, TI—E, 1t
CN:  Zn(CN),, Pdy(dba)s, dppf, DMF, 130° C.

SCHEME 11

In one embodiment of the present invention compounds
with structure 42 may be prepared as depicted 1n Scheme 12.
Reaction of the ketone 37 with hydroxylamine gives an oxime

‘ \N I mCPRA which 1s subsequently reduced with zinc to afford amine

N/ 3. POCH, > compound 38. The ketone compound 37 may be prepared

N \_ using numerous methods familiar to those skilled 1n the art.
R® 65 lreatment of compound 38 with methyl oxalyl chloride

15A affords compound 39. Cyclization of compound 39 to com-
pound 40 can be accomplished with phosphorous oxychlo-

CN
60

4

.

X
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ride at 120° C. Conversion of compound 40 to compound 42
1s accomplished using the methods discussed in Schemes 4.

SCHEME 12
9
N R?
( H,N— OH:;
Rl o
TFA, Zn
37
NH
2 O O
N RZ H 4
7 0 C
R! >
TEA
38
9
)—COEMe
HN
/N\)\/Rz POCI;
e~
Rl
39
CO,Me
/\N/<
R! \

R3
CO,Me
R4

42

The preparation of compound 41 A 1s outlined in Scheme 13.
Alkylation of compound 43 using a base such as potassium
hydroxide and a phase transier catalyst such as benzyltriethy-
lammonium chloride 1n dichloromethane solvent gives the

amino nitrile compound 44. Reaction of compound 44 with
compound 45 1n a solvent such as 1,4-dioxane at ambient
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temperature atfords compound 46. The compound 45 can be
prepared by methylating ethyl thiooxamate with trimethy-
loxonium tetrafluoroborate. Conversion of compound 46 to
compound 40A 1s achieved by heating with 1,1,3,3-tet-
ramethoxypropane at 160° C. 1n an alcohol solvent such as
cthanol. The compound 40A 1s then converted to the amidine
41A using the three step sequence depicted in Scheme 13.

SCHEME 13
Ph Ph
Y " I\/R2
N
NC—/
43
NH,
2 oo
NC)\/R O _-OF
44 i
\+N"'"’
/ SM&
i BF,
45
CO-Et ~ o
/< j\)_
HN N\ O
N \o \__
—.
H,N
RZ
46
H,N
CO,Ft NH
/\N/< 1. NH;, MeOH pZ
N - N7 N
N ~ 2. POCl; N
N 3. AlMe;, NHL,Cl S
RZ N
RZ
40A
41A

Compounds possessing an alkyl amino pyrimidine substitu-
ent (1.e. compound 49) may be prepared as outlined 1n
Scheme 14. Reaction of compound 47 with tert-butyl nitrite
and copper (II) bromide at 65° C. 1n a solvent such as 1,2-
dichloroethane affords the bromide 48. This can then be
reacted with amines at elevated temperature (50° C. to 150°
C.) to afford compound 49.

SCH

~ME 14

t-BuONO
-
CuBr,




US 9,365,574 B2

3

-continued

The ester 32 1in Scheme 9 can be converted to alkyl amide 33
simply by heating with an amine. Aryl and heteroaryl amides
can be prepared by treating compound 32 with an amine and
a reagent such 1-PrMgCl, 1-PrMgCl with LiCl, or AlMe,.
Alternatively, amides may be prepared from acyl hydrazide
33B as depicted 1n Scheme 15. Treatment of 33B with sodium
nitrite or an alkyl nitrite such as tert-butyl nitrite atfords the
acyl azide 50. This can then be reacted with an alkyl, aryl or
heteroaryl amine at ambient temperature to afford amide 33.
Alternatively, the acyl azide 50 undergoes the Curtius rear-
rangement at elevated temperature to give an 1socyanate
which can then react with an amine to give a urea or an alcohol
such as tert-butanol to give the carbamate 51 as depicted 1n
Scheme 15. Carbamate 51 may then be treated with an acid
such as trifluoroacetic acid to give the primary amine which
can then be used 1n a variety of reactions, such as a coupling
with a carboxylic acid or a reductive amination to give com-
pound 352, as the depicted 1n Scheme 15.

SCHEME 15

tBuONO
-

10

15

20

25

30

R'NH,

or

NaNO,

1. TFA

56

The amide 33 A 1n Scheme 9 may be converted to number of
substituents using methods familiar to those skilled in the art.
In addition to the methods depicted in Scheme 9, compound
33 A can be converted to the corresponding nitrile by treat-

ment with a reagent such as phosphorous oxychloride. Alter-

natively, the amide 33A can be reacted with Lawesson’s
reagent to form a thioamide which can then be converted to a
number of heterocycles such as a 1,3-thiazole. A 1,2,3-triaz-
ole can be prepared by the copper catalyzed reaction of alkyne
53 and an azide as depicted in Scheme 16. Alternatively,
compound 36 can be prepared by the alkylation of the mono
substituted lactam 55 as depicted in Scheme 16.

SCE

~ME 16

R'—Nj
CuSOy

NH

2. R'CHO, NaBH(OAc)z
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The following examples are provided to more tully 1llustrate

the present invention, and shall not be construed as limiting
the scope 1 any manner. Unless stated otherwise:

1) All operations were carried out at room or ambient
5 temperature (RT), that 1s, at a temperature in the range

\ NH 1. BGCQO

35

Throughout the synthetic schemes and examples, abbrevia-

18-25° C.;

2) Reactions are generally done using commercially avail-
able anhydrous solvents under an inert atmosphere,
either nitrogen or argon;

| J‘\ / 10 3) Microwave reactions were done using a Biotage Initia-
N N tor™ or CEM Explorer® system;

\ ? 4) Evaporation of solvent was carried out using a rotary
evaporator under reduced pressure (4.5-30 mmHg) with

a bath temperature of up to 50° C.;

15 5) The course of reactions was followed by thin layer
chromatography (TLC) and/or tandem high perfor-

O mance liquid chromatography (HPLC) followed by

clectron spray mass spectroscopy (MS), herein termed
HoN LCMS, and any reaction times are given for illustration

/ AL 20 only;

6) The structure of all final compounds was assured by at
N least one of the following techniques: MS or proton
nuclear magnetic resonance (1H NM.

R) spectrometry,

and the purity was assured by at least one of the follow-

56 25 ing techniques: TLC or HPLC;

7) 'H NMR spectra were recorded on either a Varian Unity
or a Varian Inova instrument at 400, 500 or 600 MHz
using the indicated solvent; when line-listed, NMR data

1s 11 the form of delta values for major diagnostic pro-

tions are used with the following meanings unless otherwise 30 tons, given 1n parts per million (ppm) relative to residual
solvent peaks (multiplicity and number of hydrogens);

indicated:

aq, aq. = aqueous
Ar = aryl

Ac = acetate

BF;OFEt; = boron trifluoride diethyl etherate
Bu = butyl, t-Bu = tert-butyl

t-BuONO = tert-butyl nitrite

cPr = cyclopropyl

dppf = 1,1'-Bis(diphenylphosphino)ferrocene
DCE = 1,2-dichloroethane

DIEA = dusopropylethylamine

DMA, DMAC = dimethylacetamide

DMAP = 4-dimethylaminopyridine

Et = ethyl

EtOAc = ethyl acetate

eq. = equivalent(s)

HOACc = acetic acid

h, hr = hour

1Pr = 1sopropyl

IPA, 1-PrOH = 1sopropanol

LAH = Lithium aluminum hydride

Me = methyl

min, min. = minute

mCPBA = 3-chloroperoxybenzoic acid
NaHMDS = sodium bis(trimethylsilyl)amide
NIS = N-1odosuccinimide

PDA = photodiode array

Pd,(dba); =
tris(dibenzylideneacetone)dipalladium (0)
Pd(PPH,), =
tetrakis(triphenylphosphine)palladium (0)
1PrMgCl = 1sopropylmagnesium chloride
rt = retention time

RT =room temperature

SFC = supercritical fluid chromatography
TFA = tnifluoroacetic acid

TLC = thin layer chromatography

TMSCN = trimethylsilyl cyanide

AIBN = 2,2'-Azobisisobutyronitrile

AuCl; = gold trichloride

Bn = benzyl

t-BuOK = potassium tert-butoxide

t-Boc,O = di-tert-butyl dicarbonate

cone, conc. = concentrated

DBU = 1,8-Diazabicyclo[4.3.0undec-7-ene
dba = dibenzylideneacetone

DCM = dichloromethane

DME = 1,2-dimethoxyethane

DMF = N .N-dimethylformamide

DMSO = dimethylsulfoxide

EDC = 1-Ethyl-3-(3 -dimethylaminopropyl)
carbodiimidehydrochloride

EtOH = ethanol

Fe(acac); = iron(Ill) acetylaeetonate

HPLC = High pressure liquid chromatography
HMPA = hexamethylphosphoramide

1PA = isopropyl alcohol

LDA = lithium diisopropylamide

LiIHMDS, LHMDS = lithium
bis(trimethylsilyl)amide

MeOH = methanol

Mp = melting point

NMP = N-methylpyrrolidone

NBS = N-bromo succinmide

NMR = nuclear magnetic resonance

Pd/C = palladium on activated carbon
Ph = phenyl

Pr = propyl

psig = pounds per square inch gauge
PTFE = polytetrafluoroethylene

sat. = saturated

TEA = triethylamine

THF = tetrahydrofuran

prep TLC = preparative thin layer
chromatography

TsCl = 4-toluenesulfonyl chloride
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conventional abbreviations used for signal shape are: s.
singlet; d. doublet (apparent); t. triplet (apparent); m.
multiplet; br. broad; etc.,

8) MS data were recorded on a Waters Micromass unit,
interfaced with a Hewlett-Packard (Agilent 1100)
HPLC 1nstrument, and operating on MassLynx/Openl-
ynx soltware; electrospray i1onization was used with
positive (ES+) or negative 1on (ES-) detection; and
diode array detection.

9) Purification of compounds by preparative reverse phase
HPLC was performed on a Gilson system using a Y MC-
Pack Pro C18 column (150x20 mm 1.d.) eluting at 20

ml./min with a water/acetonitrile (0.1% TFA) gradient
(typically 5% acetonitrile to 95% acetonitrile) or on a
Shimadzu system using a Sunfire Prep C18 OBD 5 uM
column (100x30 mm 1.d.) eluting at 50 mL/min with a
water/acetonitrile (0.1% TFA) gradient;

10) Punfication of compounds by preparative thin layer
chromatography (PTLC) was conducted on 20x20 cm
glass plates coated with silica gel, commercially avail-
able from Analtech; or E. Merck.

11) Flash column chromatography was carried out on a
glass silica gel column using Kieselgel 60, 0.063-0.200
mm (510, ), or on a Biotage S10, cartridge system using,
the Biotage Horizon and Biotage SP-1 systems; or a
Teledyne Isco S10, cartridge using the CombiFlashRf
system:

12) Chemical symbols have their usual meanings, and the
following abbreviations have also been used: h (hours),
min (minutes), v (volume), w (weight), b.p. (boiling
point), m.p. (melting point), L (Iiter(s)), mL (mailliliters),
g (gram(s)), mg (milligrams(s)), mol (moles), mmol
(millimoles), eq or equiv (equivalent(s)), IC50 (molar
concentration which results in 50% of maximum pos-
sible inhibition), EC50 (molar concentration which
results 1n 50% of maximum possible efficacy), uM (mi-
cromolar), nM (nanomolar), ca (circa/about).

INTERMEDIAT

L1

1

Methyl 3,3-Dicyano-2-Methyl-2-Phenylpropanoate

CO>Me

)

NC CN

Step A: methyl 2-phenylpropanoate

Trimethylsilyl diazomethane (2.0M 1n hexanes, 40 mL, 80
mmol) was added dropwise to a solution of racemic 2-phe-
nylpropionic acid (10.0 g, 66.6 mmol) in benzene (100 mL)
and methanol (20 mL) cooled 1n an 1ce bath. After the addition
was complete the reaction solution was stirred at room tem-

perature for 2 hours. The solution was then concentrated to
give the indicated product. m/z=165.1 (M+H).

Step B: methyl 2-bromo-2-phenylpropanoate

A carbon tetrachloride (150 mL) solution of the interme-
diate from Step A (10.39 g, 66.6 mmol), N-bromosuccinim-
ide (14.22 g, 80 mmol) and AIBN (0.547 g, 3.33 mmol) was
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heated to retlux. After 4 hours the reaction solution was
cooled to room temperature and the mixture filtered. The
filtrate was concentrated and the residue purified by silica gel

chromatography using a hexanes/EtOAc gradient to give the
indicated product. "H NMR (500 MHz, CHCI,-d): 8§ 7.59-

7.53 (m, 2H); 7.37-7.30 (m, 3H); 3.80 (s, 3H); 2.31 (s, 3H).

Step C: methyl
3.,3-dicyano-2-methyl-2-phenylpropanoate

Malononitrile (4.29 g, 65 mmol) and potassium t-butoxide
(7.29 g, 65 mmol) were added to a THF (100 mL) solution
containing the intermediate from Step B (15.8 g, 65 mmol).
The reaction solution was then placed 1n an 85° C. o1l bath for
4 hours. The solution was then cooled to room temperature
and partitioned between saturated aqueous ammonium chlo-
ride and ethyl acetate. The organic layer was washed with
brine, dried over sodium sulfate, filtered and concentrated.
The crude was purified by silica gel chromatography using a
hexanes/EtOAc gradient to give the indicated racemic prod-
uct. 'H NMR (500 MHz, CHCl,-d): & 7.44-7.42 (m, 3H);
7.38-7.36 (m, 2H); 4.50 (s, 1H); 3.80 (s, 3H); 2.00 (s 3H). The
racemic maternal was resolved on a Berger SFC 11 preparative
instrument using a ChiralPak AD-H, 250x30 mm I.D. column
and a SFC CO,/Methanol eluent.

INTERMEDIAT

(L]
b

Methyl
3,3-Dicyano-2-Methyl-2-(Pyridin-2-yl)Propanoate

7

"""--....__EN

CO,Me

NC/\CN

Step A: methyl 2-(pyridin-2-yl)propanoate

Methyl 2-pyridylacetate (6.81 mL, 50 mmol) was added
dropwiseto LHMDS (1.0M 1n THF, 50 mL.) and THF (65 mL)
cooled to 0° C. After 30 minutes 1odomethane (3.97 g, 63.5

mmol) was added to the solution. After stirring for 1 hour at 0°
C. the solution was concentrated and the residue was purified
by silica gel chromatography using a hexanes/EtOAc gradi-
ent to give the indicated product. '"HNMR (400 MHz, CHC],-
d): 08.56 (d, J=4.9 Hz, 1H); 7.66 (td, I=7.6, 1.8 Hz, 1H); 7.18
(dd, J=7.6,4.9 Hz, 1H); 3.96 (q, J=7.2 Hz, 1H); 3.69 (s, 3H).
1.56 (d, J=7.2 Hz, 3H). m/z 166.5 (M+H).

Step B: methyl 2-bromo-2-(pyridin-2-yl)propanoate

Magnesium perchlorate (0.46 g, 2.08 mmol) was added to
an acetonitrile (18 mL) solution containing the intermediate
from Step A (1.04 g, 6.30 mmol). After stirring for 5 minutes
N-bromosuccinimide (1.35 g, 7.55 mmol) was added and the
reaction solution was stirred overnight. The solution was then
partitioned between EtOAc and 1N NaHCO, aq. The organic
layer was washed with brine, dried over MgSO,,, filtered and
concentrated. The residue was purified by silica gel chroma-
tography using a hexanes/EtOAc gradient to give the indi-

cated product. '"H NMR (400 MHz, CH,CN-d,): d 8.48 (d,
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J=4.8 Hz, 1H); 7.85-736 (m, 2H); 7.32-7.26 (m, 1H); 3.72 (s,
3H); 2.24 (s, 3H). m/z=244.4 (M+H).

Step C: methyl
3,3-dicyano-2-methyl-2-(pyridin-2-yl)propanoate

A DMF (7 mL) solution of malononitrile (0.413 g, 6.24
mmol) was added to a suspension of NaH (0.252 g, 6.30
mmol, 60%) i DMF (9 mL) cooled to 0° C. After 10 minutes
a DMF (7 mL) solution of the intermediate from Step B
(1.438 g, 5.89 mmol) was added. The reaction solution was
then stirred overnight at room temperature. The solution was
then partitioned between EtOAc and water. The organic layer
was washed with brine, dried over MgSQO, filtered and con-
centrated. The residue was purified by silica gel chromatog-

raphy using a hexanes/EtOAc gradient to give the indicated

product. 'H NMR (400 MHz, CHCL,-d): & 8.59 (d, J=4.8 Hz,
1H); 7.79 (td, J=7.7, 1.8 Hz, 1H); 7.50 (d, J=8.0 Hz, 1H); 7.32
(dd, J=7.6, 4.8 Hz, 1H); 5.25 (s, 1H); 3.77 (s, 3H); 2.01 (s,
3H). m/z=230.2 (M+H). The racemic material was resolved
on a Berger SFC II preparative instrument using a ChiralCel
IA-H, 250x30 mm I.D. column and a SFC CO,/Methanol/
MeCN eluent.

INTERMEDIAT

L1
9

Methyl
3,3-Dicyano-2-Methyl-2-(Pyrazin-2-yl)Propanoate

N
Ne” Nen

Step A: tert-butyl 2-(pyrazin-2-yl)propanoate

A solution of NaHMDS (1M 1n toluene, 349 mlL, 349

mmol) was added over 5 minutes to a toluene (200 mL)
solution contaiming chloropyrazine (20 g, 175 mmol) and
t-butyl propionate (22.73 g, 175 mmol) cooled to 0° C. The
solution was stirred at 0° C. for 2 hours and then at room
temperature for 4 hours. The reaction was then quenched with
saturated aqueous NH,Cl. The mixture was extracted with
cthyl acetate and the organic layer concentrated. The residue

was purified by silica gel chromatography using a hexanes/
EtOAc gradient to give the indicated product. m/z=209.3
(M+H).

Step B: methyl 2-(pyrazin-2-yl)propanoate

Trifluoroacetic acid (30 mL) was added to a DCM (100
ml) solution of the intermediate from Step A (30.1 g, 144
mmol). After 30 minutes of stirring at room temperature the
solvent was concentrated to give 18 g of ared o1l. m/z=153.2
(M+H). To this o1l was added 50 mL of MeOH, 200 mL of
benzene and trimethylsilyl diazomethane (2.0M 1n hexanes,
60 mL, 120 mmol). After stirring for 10 minutes the reaction
was quenched with trifluoroacetic acid. The solution was
concentrated and the residue purified by silica gel chroma-
tography using a hexanes/EtOAc gradient to give the indi-

cated product. m/z=167.1 (M+H).
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Step C: methyl 2-bromo-2-(pyrazin-2-yl)propanoate

A carbon tetrachloride (150 mL) solution containing the

intermediate from Step B (18 g, 108 mmol), N-bromosuccin-
imide (26.6 g, 150 mmol) and AIBN (0.5 g) was heated at

reflux overnight. The solution was cooled to room tempera-
ture, filtered and concentrated. The residue was purified by
silica gel chromatography using a hexanes/EtOAc gradient to

give the indicated product. m/z=245.1 (M+H).

Step D: methyl
3,3-dicyano-2-methyl-2-(pyrazin-2-ylpropanoate

A DMF (15 mL) solution of sodium hydride (0.38 g, 9.4
mmol, 60%) was added to malononitrile (0.62 g, 9.4 mmol) in
DMF (3 mL) at 0° C. After 10 minutes the intermediate from
Step C (2.1 g, 8.6 mmol) was added. After stirring for 2 hours
at room temperature the reaction was quenched with satu-
rated aqueous NH_CI. The mixture was extracted with ethyl
acetate and the organic layer concentrated. The residue was
purified by silica gel chromatography using a hexanes/EtOAc
gradient to give the indicated product. 'H NMR 8 (ppm)
(CHCI;-d): 8.85(1H, s),8.65 (1H,d, J=2.6 Hz), 8.58 (1H, s),
5.12 (1H, s), 3.81 (3H, s), 2.09 (3H, s). m/z=231.0 (M+H).

INTERMEDIATE 4

Ethyl 3,3-Dicyano-2-Methyl-2-(5-Methyl-1,2,4-Oxa-
diazol-3-yl)Propanoate

Step A: ethyl
(37)-3-amino-3-(hydroxyimino)-2-methylpropanoate

Ethyl 2-methylcyanoacetate (5 g, 39 mmol) and hydroxy-
lamine (2.6 g, 39 mmol) were dissolved 1n 50 mL of MeOH.
The solution was heated at the 50° C. overnight. The solution
was then concentrated and the residue purified by silica gel
chromatography using a hexanes/EtOAc gradient to give the
indicated product. "H NMR & (ppm) (DMSO-d,): 9.05 (1H,
s), 5.40 (2H, s), 4.06 (2H, dd, J=12.8, 7.0 Hz), 3.15 (1H, m),
1.24 (3H, d, JI=7.2 Hz), 1.18 (3H, t, J=7.1 Hz). m/z=161.1
(M+H)

Step B: ethyl
2(5-methyl-1,2.4-oxadiazol-3-yl)propanoate

Acetic anhydride (4.6 mL, 49 mmol) was added to a pyri-
dine (50 mL) solution of the intermediate from Step A (2.6 g,
16.2 mmol). The solution was heated at retlux for 1 hour and
then at room temperature overnight. The solution was then
concentrated to remove most of the pyridine. The concen-
trated solution was diluted with EtOAc and washed twice
with water. The organic layer was concentrated and the resi-
due purified by silica gel chromatography using a hexanes/
EtOAc gradient to give the indicated product. 'H NMR &
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(ppm) (CHC1,-d): 4.19 (2H, dd, J=72, 3.6 Hz), 3.94 (1H, m,
1=7.3Hz),2.58 (3H, s), 1.60 (3H, 1, 7.3 Hz), 1.25 (3H, 1, ]=7.1
Hz). m/z=185.1 (M+H).

Step C: ethyl
2-bromo-2(5-methyl-1,2.4-oxadiazol-3-yl)propanoate

A carbon tetrachloride (30 mL) solution containing the
intermediate from Step B (1.9 g, 10.3 mmol), N-bromosuc-
cinimide (3.56 g, 20 mmol) and AIBN (0.1 g) was heated at
reflux for 4 hours. The solution was cooled to room tempera-
ture, filtered and concentrated. The residue was purified by
silica gel chromatography using a hexanes/EtOAc gradient to

give the indicated product. m/z=263.0 (M+H).

Step D: ethyl 3,3-dicyano-2-methyl-2-(5-methyl-1,2,
4-oxadiazol-3-yl)propanoate

DBU (2.56 mL, 8.1 mmol) was added dropwise to a -78°
C. THF (20 mL) solution of malononitrile (1.12 g, 17 mmol)
and the intermediate from Step C (1.49 g, 5.66 mmol). The
reaction solution was stirred at —78° C. for 15 minutes and
then at room temperature for 1 hour. The solution was then
concentrated and the residue purified by silica gel chroma-
tography using a hexanes/EtOAc gradient to give the indi-
cated product. "H NMR § (ppm) (CHCl,-d): 4.79 (1H, s),
430 (2H, dd, J=7.1, 2.6 Hz), 2.64 (3H, s), 2.02 (3H, s),
1.31-1.25 (3H, m).

INTERMEDIAT:

L1

D

Methyl 3,3-Dicyano-2-Methyl-2-(3-Methyl-1,2,4-
Oxadiazol-5-yl)Propanoate

CN

Step A: methyl
2-(3-methyl-1,2 A-oxadiazol-5-yl)propanoate

To a screw cap pressure vessel was added acetamide oxime
(0.900 g, 12.2 mmol) and dimethyl methyl malonate (3.55 g,
24.3 mmol) and the resulting mixture was heated at 140° C.
tor 4 hours. The residue was purified by silica gel chroma-
tography using a hexanes/EtOAc gradient to give the indi-

cated product (colorless oil). "H NMR (CDCl,, 500 MHz) &
4.09(1H,q,J=7.4Hz),3.76 (3H,s),2.41 (3H,s),1.79 (3H, d,
J=7.4 Hz). m/z=171 (M+H).

Step B: methyl 2-bromo-2-(3-methyl-1,2,4-oxadia-
zol-5-yl)propanoate

The intermediate from Step A (0.765 g, 4.50 mmol), NBS
(0.960 g, 5.39 mmol), and AIBN (0.037 g, 0.225 mmol) 1n 20
mL of CCl, was refluxed for 2 hours. The mixture was cooled
to room temperature, filtered, and concentrated. The residue
was purified by silica gel chromatography using a hexanes/
EtOAc gradient to give the indicated product (pale yellow
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oil). "HNMR (CDCl,, 500 MHz) 8 3.89 (3H, ), 2.47 (3H, s),
2.39 (3H, s). m/z=249 (M+H).

Step C: methyl 3,3-dicyano-2-methyl-2-(3-methyl-1,
2.,4-oxadiazol-5-yl)propanoate

ToNaH (0.525 g, 13.1 mmol, 60%)1n 10 mL of DMF at 0°

C. was added dropwise malononitrile (0.867 g, 13.1 mmol) 1n
10 mL of DMF. After stirring at room temperature for 20
minutes, the intermediate from Step C (2.970 g, 11.92 mmol)
in 5 mL of DMF was added. The resulting mixture was stirred
for 3 hours. The solution was then quenched with saturated
aqueous NH_,CI solution. The mixture was extracted with

EtOAc, dried with MgSO,, and concentrated. The residue
was purified by silica gel chromatography using a hexanes/
EtOAc gradient to give the indicated product (colorless o1l).
"HNMR (CDCl,, 500 MHz) 8 4.83 (1H, 5), 3.91 (3H, 5), 2.48
(3H, s), 2.10 (3H, s).

INTERMEDIATE 6

Methyl 3,3-Dicyano-2-Methyl-2-(5-Methyl-1,3-0Ox-
azol-2-yl)Propanoate

Step A: methyl 2-methyl-3-0x0-3-(prop-2-yn-1-
ylamino )propanoate

To a screw cap pressure vessel was added propargyl amine
(3.05 g, 55.4 mmol) and dimethyl methyl malonate (8.10 g,
55.4 mmol). The mixture was heated at 90° C. overnight. The
residue was purified by silica gel chromatography using a

hexanes/EtOAc gradient to give the indicated compound
(white solid). 'H NMR (CDCl,, 500 MHz) 6 6.82 (1H, s),

4.16-4.05 (2H, m), 3.81 (3H, s), 3.38 (1H, g, 5=7.3 Hz),
2.29-2.26 (1H, m), 1.51 (3H, d, J=7.5 Hz).

Step B: methyl
2-(5-methyl-1,3-oxazol-2-yl)propanoate

To the mntermediate from Step A (1.46 g, 8.63 mmol) 1 20
mlL of CH,CN at room temperature was added a solution of
AuCl, (0.262 g, 0.863 mmol) 1n 5 mL of CH,CN. The result-
ing mixture was stirred at 50° C. for 14 hours and concen-
trated. The residue was purified by silica gel chromatography
using a hexanes/EtOAc gradient to give the indicated product
(pale yellow oil). "H NMR (CDCl,, 500 MHz) 8 6.78 (1H, s),
4.07(1H,q,J=7.4Hz),3.79 (3H,s),2.37 (3H,s), 1.67 (3H, d,
J=7.5 Hz).

Step C: methyl
2-bromo-2-(3-methyl-1,3-oxazol-2-yl)propanoate

A mixture of the intermediate from Step B (0.322 g, 1.903
mmol), NBS (0.373 g, 2.09 mmol), and AIBN (0.016 g, 0.095
mmol) i 15 mL of CCl, was retfluxed for 1 hour. The mixture
was cooled to room temperature, filtered, and concentrated.
The residue was purified by silica gel chromatography using
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a hexanes/EtOAc gradient to give a 7:1 mixture of the indi-
cated product and methyl 2-bromo-2-[4-(bromomethyl)-1,3-
oxazol-2-yl]propanoate (pale yellow oil). The mixture was
used 1n the next step without further purification.

Step D: methyl 3,3-dicyano-2-methyl-2-(5-methyl-1,
3-oxazol-2-yl)propanoate

To NaH (60%, 0.085 g, 2.1 mmol) 1n 5 mL of DMF at 0° C.
was added dropwise malononitrile (0.141 g, 2.13 mmol) in 3
mlL of DMF. After stirring at room temperature for 15 min-
utes, the mtermediate from Step C 1n 5 mL of DMF was

added. After stirring overnight the reaction mixture was
quenched with saturated aqueous NH,Cl. The solution was
extracted with EtOAc, dried with MgSQO,, and concentrated.
The residue was purified by silica gel chromatography using

a hexanes/EtOAc gradient to give the indicated compound (a
pale yellow oil). "H NMR (CDCl,, 500 MHz) 8 6.82 (1H, s).
4.86 (1H, s), 3.87 (3H, s), 2.38 (3H, s), 2.05 (3H, s).

INTERMEDIAT:

L1l

7

Methyl 3,3-Dicyano-2-Methyl-2-(2-Methyl-1,3-Ox-
azol-4-yl)Propanoate

N~
O\)\/COEM.&

N

NC CN

Step A: methyl (2-methyl-1,3-oxazol-4-yl)acetate

A mixture of acetamide (1.312 g, 22.21 mmol) and methyl
chloroacetoacetate in 20 mL of 1,4-dioxane and 20 mL of
toluene was heated at 120° C. for 4 hours. The solution was
concentrated and the residue was purified by silica gel chro-

matography using a hexanes/EtOAc gradient to give the indi-
cated compound (a pale yellow oil). '"H NMR (CDCl,, 500

MHz) & 7.58 (1M, s), 3.78 (3H, s), 3.64 (2M, s), 2.51 (3H, s).

Step B: methyl
2-(2-methyl-1,3-oxazol-4-yl)propanoate

To the intermediate from Step A (1.35 g, 8.71 mmol) and
HMPA (6.24 g, 34.8 mmol) in 10 mL of THF at -78° C. was
added dropwise a LDA solution (2.0 M, 5.22 mL, 10.5
mmol). The mixture was stirred at —=78° C. for 30 min and Mel
(1.48 g, 10.45 mmol) was added dropwise. The resulting
mixture was slowly warmed to room temperature. The reac-
tion was quenched with saturated aqueous NH_Cl solution
and extracted with EtOAc. The organic phase was washed
with brine, dried with MgSO,,, and concentrated. The residue
was purified by silica gel chromatography using a hexanes/
EtOAc gradient to give the indicated compound (yellow o1l).

'HNMR (CDCl,, 500 MHz) 8 7.48 (1H, 5),3.77 (3H, 5), 3.76
(1H, q, J=7.5 Hz), 2.49 (31, s), 1.55 (3H, d, J=7.5 Hz).

Step C: methyl
2-bromo-2-(2-methyl-1,3-oxazol-4-yl)propanoate

A mixture of the mntermediate from Step B (2.336 g, 13.81
mmol), NBS (2.458 g, 13.81 mmol), and AIBN (0.113 g,
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0.690 mmol) mn 50 mL of CCl, was refluxed for 1 hour. The
mixture was cooled to room temperature, filtered, and con-
centrated. The residue was purified by silica gel chromatog-

raphy using a hexanes/EtOAc gradient to give the indicated
compound (yellow oil). "HNMR (CDCl,, 500 MHz) 6 7.72

(1H, s), 3.89 (3H, s), 2.50 (3H, s), 2.29 (3H, s).

Step D: methyl 3,3-dicyano-2-methyl-2-(2-methyl-1,
3-oxazol-4-yl)propanoate

To NaH (60%, 0.293 g, 7.32 mmol) in 10 mL of DMF at
room temperature was added dropwise malononitrile (0.483
g 7.32 mmol) in 5 mL of DMF. After stirring at room tem-
perature for 15 minutes, the intermediate from Step C (1.82 g,
7.32 mmol) m 10 mL of DMF was added. The resulting
mixture was stirred for 2 hours and then quenched with water.
The mixture was extracted with EtOAc, dried with MgSO,,
and concentrated. The residue was purified by silica gel chro-

matography using a hexanes/EtOAc gradient to give the indi-
cated compound (a pale yellow oil). '"H NMR (CDCl,, 500

MHz) 0 7.66 (1H, s), 4.88 (1H, s), 3.87 (3H, s), 2.49 (3H, s),
1.92 (3H, s). m/z=234 (M+H).
Using essentially the same procedures described 1n Inter-

mediates 1 to 7, the following compounds in Table 1 were
made.

TABLE 1
R7 CO,R’
\/ 2
ne” New
INTER- m/z
MEDIATE R? R'  (M+H)
8 2-F Ph Me 247.1
9 3-F Ph Me not
1onized
10 4-F Ph Me 247.2
11 3,5-di-F Ph Me 265.0
12 4-C| Ph Me not
1onized
13 4-Br Ph Me 307.1
14 4-MeSO- Ph Me 307.2
15 ‘_</j\> Et 244.2
—N
16 / \\ Et 244.2
/N
17 N—B Me 231.2
-<= N
18 N:> Et 2451
19 248.0

O
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TABLE 1-continued
R’ CO,R’
L
Ne” Nen

INTER- m/z

MEDIATE R? R' (M + H)
20 / \ Me 263.9
Cl
N =

21 CO->Me Me not
ionized

22 CO,EL Et not
1onized

23 CF3 Me not
1onized

—
1\
O/

24 H Et not

ionized
Intermediate Data

11 I'H NMR (500 MHz, CHCl;-d): 0 7.46-7.40 (m,
1H); 7.17-7.07 (m, 3H); 4.49 (s, 1H); 3.82 (s,
3H); 2.00 (s, 3H).

12 I'H NMR (400 MHz, CH;CN-d;): 0 7.49-7.45 (m,
2H); 7.40-7.35 (m, 2H); 4.76 (s, 1H); 3.76 (s,
3H); 1.90 (s, 3H).

13 lH NMR (500 MHz, CH;CN-d;): 0 7.65 (d, ] =
8.4 Hz, 2H); 7.35 (d, ] = 8.5 Hz, 2H); 4.80 (s,
1H); 3.79 (s, 3H); 1.93 (s, 3H).

21 11 NMR (500 MHz, CHCl;-d): 6 4.58 (s, 1H);
3.92 (s, 3H); 1.87 (s, 3H).

22 I'H NMR (500 MHz, CHCl;-d): 64.55 (1 H, s),
441-428 (4H, m), 1.83 (3 H,s), 1.35 (6 H, t, I =
7.15 Hz).

23 ' NMR (500 MHz, CHCI;-d): 6 4.84 (1H, s),

3.95 (3H, s), 2.18 (31, s)

INTERMEDIATE 25

Ethyl 2-(Dicyanomethyl)-2-Methylbut-3-Ynoate

To a flask containing anhydrous LiCl (25.8 mg, 0.609
mmol) i THF (1 mL) was added a solution of ethynylmag-
nesium bromide (1.3 mL, 0.640 mmol, 0.5M 1n THF). The
reaction was stirred at room temperature for 25 min. The
resulting solution was then added dropwise to a THF (22.5
mlL) solution of ethyl 3,3-dicyano-2-methylprop-2-enoate
(0.609 mL, 0.609 mmol, 1M solution in benzene) cooled to
-10 to -20° C. Ethyl 3,3-dicyano-2-methylprop-2-enoate
was prepared according to the procedure described by Hagi-
ware et. al. Synthesis 1974, 9, 669. The reaction was stirred
for 10 min 1n the cooling bath then quenched with saturated
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aqueous NH_Cl, and then diluted with water and EtOAc. The
layers were separated and the organic layer was dried (sodium
sulfate) and concentrated 1n vacuo. Purification by silica gel

column chromatography using a hexanes/EtOAc gradient
afforded the title product as a clear oil. '"H NMR (500 MHz,

CHCl,-d): & 4.34 (q, J=7.17 Hz, 2H); 4.31 (s, 1H); 2.66 (s,
1H); 1.80 (s, 3H); 1.35 (t, J=7.14 Hz, 3H).

INTERMEDIATE 26

Ethyl 3,3-Dicyano-2-Methyl-2-(1-Methyl-1H-Pyra-
7zol-4-yl)Propanoate

Isopropylmagnesium chloride LiCl complex (1627 ul,
2.115 mmol, 1.3 M 1n THF) was added to a THF solution of
4-10do pyrazole (400 mg, 1.923 mmol) cooled to —30° C. The
reaction was stirred for hours with the temperature main-
tained between -20 and -30° C. After two hours, ethyl 3,3-
dicyano-2-methylprop-2-enoate (1442 ul, 1.442 mmol, 1 M
solution 1n benzene) was quickly added and the reaction was
warmed to room temperature and stirred for five minutes. The
reaction was then quenched with saturated aqueous NH_,Cl]
and extracted between EtOAc. The organic layer was dried
(sodium sulfate) and concentrated 1n vacuo. Purification by

silica gel column chromatography using a hexanes/EtOAc
gradient afforded the title product as a clear oil, 'H NMR (500

MHz, CHCl,-d): 8 7.44 (s, 1H); 7.42 (s, 1H); 4.44 (s, 1H);
4.28-4.19 (m, 2H): 3.86 (s, 31T): 1.84 (s, 3ED): 1.25 (t, J=7.12
Hz, 3H).

INTERMEDIATE 27

Diethyl Cyclopropyl (Dicyanomethyl)Propanedioate

A THF (45.0 ml) solution of diethyl(dicyanomethylidene)

propanedioate (4.50 ml, 4.50 mmol, 1M solution in benzene)
was cooled to 0° C. and cyclopropylmagnesium bromide
(9.00 ml, 4.50 mmol) and lithium chlonde (0.191 g, 4.50
mmol) were added. Diethyl(dicyanomethylidene)pro-
panedioate was prepared analogous to the procedure by Sent-
man et. al. J. Org. Chem. 1982, 477, 4577. The reaction was
stirred at 0° C. for 2 hours and then warmed to room tempera-
ture while stirring for an additional 2 h. The reaction was
diluted with EtOAc and quenched with saturated aqueous
NH_Cl. The layers were separated and the organic layer dried
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(MgSQ,), filtered, and concentrated in vacuo. Purification by
silica gel column chromatography using a hexanes/EtOAc
gradient afforded the indicated product as a clear oil. "H NMR
(500 MHz, CHCl;-d): 0 4.41 (s, 1H); 4.38-4.26 (m, 4H);
1.52-1.45 (m, 1H); 1.33 (t, J=7.14 Hz, 6H); 0.86-0.79 (m,
2H); 0.71-0.66 (m, 2H).

Using essentially the same procedure described in Inter-
mediate 27, the following compounds in Table IA were made.

70

ous 1N HCI (ca 400 mL) and stirred overnight at room tem-
perature. The solution was concentrated to remove the major-
ity of the THF. The solution was then diluted with EtOAc and
washed with 1IN NaHCO, (twice) and brine. The organic
phase was then dried over anhydrous sodium sulfate, filtered
and concentrated. The residue was purified by silica gel chro-
matography using a hexanes/EtOAc gradient to give the 1ndi-

cated compound (solid). "H NMR (500 MHz, CDCl,): 8 7.58

TABLE 1A
O O
R4
/\O O/\
NC CN
INTERMEDIATE R4 Data
28 Ft 'H NMR (500 MHz, CHCl;-d): 6 4.53-4.39 (m, 1 H); 4.36-
4.26 (m,4 H); 2.26 (q,J =7.52 Hz, 2 H); 1.31 (t, ] =7.15 Hz,
6 H); 1.05 (t,J=7.51 Hz, 3 H).
29 iPr 'H NMR (500 MHz, CHCl;-d): 84.44 (s, 1 H); 4.36 (q, J =
7.15 Hz, 4 H); 2.79-2.68 (m, 1 H); 1.38-1.31 (m, 6 H); 1.15
(d, 6 H).

30 'H NMR (500 MHz, CHCl;-d): § 4.40-4.26 (m, 5 H); 2.72-

—

EXAMPLE 1

1.30 (m, 6 H).

4-Amino-2-[5-Chloro-3-(3,3,3-Tritluoropropyl)-1H-
Indazol-1-yl]-5-Methyl-5-Phenyl-5,7-Dihydro-6H-
Pyrrolo[2,3-D|Pyrimidin-6-One

Cl

CF;

Step A: 1-(2-bromo-5-chlorophenyl)-4.,4,4-trifluo-
robutan-1-one

A THF solution of sodium bis(trimethylsilyl)amide (1.0M,
194 mL., 194 mmol) was added dropwise to a =78° C. THF
(400 mL) solution containing methyl 2-bromo-3-chloroben-
zoate (16.10 g, 64.5 mmol) and 4,4,4-trifluorobutyric acid
(9.17 g, 64.5 mmol). After stirring for 15 minutes at -78° C.
the solution was warmed to 0° C. and stirred for an additional
2 hours. The reaction was quenched with an excess of aque-
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2.61 (m, 1 H); 1.86-1.92 (m, 2 H); 1.77-1.50 (m, 6 H); 1.36-

(d, J=8.4 Hz, 1H); 7.41 (d, J=2.5 Hz, 1H); 7.33 (dd, ]=8.5, 2.5
Hz, 1H); 3.22 (t, J=7.8 Hz, 2H); 2.68-2.56 (m, 2H).

Step B: (2E)-2-[1-(2-bromo-5-chlorophenyl)-4.,4,4-
trifluorobutylidene]hydrazinecarboximidamide

To a screw cap pressure vessel was added the intermediate

from Step A (3.22 g, 10.2 mmol), aminoguamdine hydrochlo-
ride (1.69 g, 15.3 mmol), methanol (25 mL) and boron trii-

luonde diethyl etherate (2.6 mL, 20.4 mmol). The reaction
solution was heated at 100° C. for 70 minutes. The solution
was concentrated and the residue partitioned between EtOAc
and aqueous 1N NaOH. The organic phase was washed twice
with aqueous 1N NaOH and brine (1x). The organic phase
was dried over anhydrous magnesium sulfate, filtered and

concentrated to give the indicated compound as a mixture of
E, Z hydrazone isomers. 'H NMR (400 MHz, CD,CN): 8

7.54 (d, J=8.4 Hz, 1H); 7.24-7.17 (m, 1H); 7.10 (d, J=2.6 Hz,
1H); 2.68-2.51 (m, 4H). m/z 371 (M+H).

Step C: 4-amino-2-{(2E)-2-[1-(2-bromo-5-chlo-
rophenyl)-4,4,4-trifluorobutylidene Jhydrazinyl } -5-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyri-
midin-6-one

A methanol (4 mL) solution of the intermediate from Step

B (50 mg, 0.135 mmol), racemic Intermediate 1 (61.4 mmol,
0.269 mmol), and sodium bicarbonate (11.3 mg, 0.135 mmol)
was heated at 135° C. for 40 minutes 1n a microwave. The
solution was concentrated and the residue partitioned
between EtOAc and water. The organic phase was washed
with brine, dried over anhydrous magnesium sulfate, filtered
and concentrated to give the indicated compound which was
used in the next step without further purification. m/z=567.2
(M+H).
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Step D: 4-amino-2-[5-chloro-3-(3,3,3-trifluoropro-
pyl)-1H-1ndazol-1-yl]-5-methyl-5-phenyl-3,7-dihy-
dro-6H-pyrrolo[2,3-d|pyrimidin-6-one

A DMF (3 mL) solution of the crude intermediate from
Step C (77 mg, 0.135 mmol), copper (1) 1odide (25.7 mg,
0.135 mmol), and N,N'-dimethylethylenediamine (14.3 mg,
0.162 mmol) was stirred at ambient temperature for 1 hour.

The reaction mixture was diluted with EtOAc and washed
with 10% aqueous NH,OH solution (2x), water (3x), and
brine. The organic phase was JO dried over anhydrous mag-
nesium sulfate, filtered and concentrated. The residue was
purified by reverse phase HPLC using a water/acetonitrile
(with 0.1% TFA) gradient. The 1solated material was con-
verted to the free base by suspending 1n EtOAc, washing with
aqueous saturated NaHCO, solution (2x) and brine. The solu-
tion was dried over anhydrous MgSQO,, filtered, concentrated.
The residue was purified by silica gel chromatography using
a hexanes/EtOAc gradient to give the indicated compound as
a racemic mixture. The enantiomers were separated on a
ChiralPak IB column using 7% EtOH/heptane as eluent to
give the mdicated compound. Data 1s given for the faster
eluting enantiomer. "HNMR (500 MHz, DMSO-d,.): § (ppm)
11.23 (1H, s),8.86 (1H, d, J=9.1 Hz), 8.07 (1H, d, J=2.1 Hz),
7.52 (1H, dd, J=9.0, 2.1 Hz), 7.37-7.25 (5H, m), 6.75 (2H, s),
3.30-3.20 (2H, m), 2.88-2.76 (2H, m), 1.79 (3H, s).
m/z=487.1 (M+H).

EXAMPLE 2

4- Amino-2-[5-Chloro-3-(3,3.4,4,4-Pentatluorobu-
tyl)-1H-Indazol-1-yl1]-5-Methyl-3-Phenyl-5,7-Dihy-
dro-6H-Pyrrolo[2,3-D]Pyrimidin-6-One

Step A: 4,4,3,5,5-pentafluoropentanoic acid

To an aqueous solution of pentatluoropentanol (1M, 1.0 g,
5.61 mmol) was added tetracthylammonium hydrogen sul-
fate (10.21 mg, 0.045 mmol). The solution was heated to 70°
C. and an aqueous solution of sodium permanganate mono-
hydrate (1.5M, 1.257 g, 7.86 mmol) was added over 20 min-
utes. The reaction was stirred at 70° C. for an additional 4
hours. The reaction mixture was filtered through Celite™
(diatomaceous earth). The filter cake was washed with hot
water (10 mL). The aqueous solution was acidified to a pH=1
with concentrated sulfuric acid (200 ul.) and extracted with
methyl tert-butyl ether (3x10mL). The organic fractions were
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combined and dried over magnesium sulfate, filtered and
concentrated. 'H NMR (500 MHz, CH, CN-d,): 6 2.59 (t,

1=7.5 Hz, 2H); 2.49-2.39 (m, 3H).

Step B: 1-(2-bromo-5-chlorophenyl)-4.4,5,5,5-pen-
tatluoropentan-1-one

A THF solution of sodium bis(trimethylsilyl)amide (1.0M,
10 mL, 10 mmol) was added dropwise to a —78° C. THF (20
ml) solution containing methyl 2-bromo-5-chlorobenzoate
(0.836 g, 3.35 mmol) and 3,3.,4,4.4-pentafluoropentanoic
acid (0.644 g, 3.35 mmol, intermediate from Step A). After
stirring for 15 minutes at —78° C. the solution was warmed to
0° C. and stirred for an additional 2 hours. The reaction was
quenched with an excess of aqueous 1N HCl(ca 20 mL) and
stirred overnight at room temperature. The solution was con-
centrated to remove the majority of the THF. The solution was
then diluted with EtOAc and washed with 1N NaHCO,
(twice) and brine. The organic phase was then drnied over
anhydrous sodium sulfate, filtered and concentrated. The
residue was purified by silica gel chromatography using a
hexanes/EtOAc gradient to give the indicated compound (l1g-
uid). "H NMR (500 MHz, CH, CN-d,): 8 7.64 (d, J=8.6 Hz,
1H);7.56 (d,J=2.6 Hz, 1H); 7.40 (dd, J=8.5,2.7Hz, 1H); 3.23
(t, I=7.3 Hz, 2H); 2.61-2.50 (m, 2H). m/z=365.1 (M+H).

Step C: (2E)-2-[1-(2-bromo-3-chlorophenyl)-4,4,3,5,
S-pentafluoropentylidene]hydrazinecarboximidamide

To a screw cap pressure vessel was added the intermediate
from Step B (0.450 g, 1.2 mmol), aminoguamdine hydrochlo-
ride (0.456 g, 6.2 mmol), methanol (20 mL) and boron trif-
luoride diethyl etherate (0.94 mlL, 7.4 mmol). The reaction
solution was heated at 100° C. for 3 hours. The solution was
concentrated and the residue partitioned between EtOAc and
aqueous 1N NaOH. The organic phase was washed twice with
aqueous 1N NaOH and brine (1x). The organic phase was
dried over anhydrous magnesium sulfate, filtered and concen-
trated to give the indicated compound as a mixture of E,Z
hyrazone isomers. 'H NMR (500 MHz, CH,OH-d,): 8 7.60
(d, I=8.6 Hz, 1H); 7.26-7.23 (m, 1H); 7.18 (d, J=2.5 Hz, 1H);
2.74 (s, 2H); 2.56 (s, 2H). m/z=421.2 (M+H).

Step D: 4-amino-2-{(2E)-2-[1-(2-bromo-5-chlo-
rophenyl)-4,4,5,5,5-pentafluoropentylidene]hydrazi-
nyl }-5-methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[ 2,3-

d]pyrimidin-6-one

A methanol (2 mL) solution of the intermediate from Step
C (50 mg, 0.12 mmol), Intermediate 1 (54 mg, 0.24 mmol,
slower eluting enantiomer) and NaHCO, (10mg, 0.12 mmol)
were heated at 135° C. for 40 minutes 1n a microwave. The
methanol was concentrated and the residue taken up in
EtOAc. The solution was washed with water (2x), brine and
dried over anhydrous sodium sulfate to give the indicated
compound which was used without purification in the next

step. m/z=617.2 (M+H).

Step E: 4-amino-2-[5-chloro-3-(3,3,4,4,4-pentatluo-
robutyl)-1H-1ndazol-1-yl]-5-methyl-5-phenyl-5,7-
dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one

A DMF (2 mL) solution of the crude intermediate from
Step D (73 mg, 0.12 mmol), copper (1) 1odide (23 mg, 0.12
mmol) and N,N'-dimethylaminocyclohexane (17 mg, 0.12
mmol) was stirred at room temperature for 30 minutes. The
DMF reaction mixture was filtered and purified by reverse
phase HPLC using a water/acetonitrile (with 0.1% TFA) gra-
dient to give the indicated compound. 'H NMR (500 MHz,
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CH,CN-d,): 9.17 (s, 1H); 8.83-8.78 (m, 1H); 7.84 (d, T=3.7
Hz, 1H); 7.54-7.49 (m, 1H); 7.38-7.28 (m, SH); 5.38 (s, 2H);
3.31-3.26 (m, 2H); 2.73-2.66 (m, 2H); 1.82 (s, 3H).
m/z=537.2 (M+H).

EXAMPLE 3

4-Amino-2-[5-Chloro-3-(2,3,6-Tritluorobenzyl)-1H-
Indazol-1-yl]-5-Methyl-5-Phenyl-5,7-Dihydro-6H-
Pyrrolo[2,3-D|Pyrimidin-6-One

Cl

Step A: 1-(2-bromo-5-chlorophenyl-2-(2,3,6-trifluo-
rophenyl)ethanone

To a solution of 2,3,6 trifluorophenyl acetic acid (5 g, 26.3
mmol) and methyl 2-bromo-5-chloro benzoate 1n anhydrous
THF (53 mL) cooled to —78° C. was slowly added NaHMDS
(110 mL, 65.7 mmol, 0.6 M). The reaction was then warmed
to 0° C. After stirmng for 30 minutes the reaction was
quenched by adding aqueous 1N HCI (100 mL). The resulting
mixture was stirred vigorously at room temperature for 1
hour. The reaction mixture was concentrated to remove the
excess organic solvents. The solution was extracted with
EtOAc. The organic layer was washed with saturated sodium
bicarbonate solution (2x), water and brine. The organic layer
was then dried over sodium sulfate, filtered and concentrated
to give the indicated product. "H NMR (400 MHz, CD,CN):
0 7.66-7.61 (m, 2H); 7.40 (dd, J=8.6, 2.6 Hz, 1H); 7.25 (m,
1H); 6.98 (m, 1H); 4.34 (s, 2H).

Step B: (27)-2-[1-(2-bromo-5-chlorophenyl)-2-(2,3,
6-trifluorophenyl)ethylidene]hydrazinecarboximida-
mide

To a screw cap pressure vessel was added the intermediate
from Step A (800 mg, 2.20 mmol), aminoguanidine hydro-
chloride (280 mg, 2.53 mmol), methanol (20 mL) and boron
tritfluonide diethyl etherate (0.63 mL, 4.95 mmol). After stir-
ring at 100° C. for 1 hour, boron trifluoride diethyl etherate (1
ml) and aminoguanidine hydrochloride (200 mg) were
added and the reaction solution heated at 100° C. for 3 hours.
The solution was concentrated and the residue partitioned
between EtOAc and aqueous 1N NaOH. The organic phase
was washed with aqueous 1N NaOH (2x), brine and dried
over anhydrous sodium sulfate. The solution was then filtered
and concentrated to give the indicated product. m/z=419

(M+H).
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Step C: 4-amino-2-{(27)-2-[1-(2-bromo-5-chlo-
rophenyl)-2-(2,3,6-trifluorophenyl)ethylidene]hy-
drazinyl}-5-methyl-5-phenyl-5,7-dihydro-6H-pyr-
rolo[2,3-d]pyrimidin-6-one

A methanol (5 mL) solution of the intermediate from Step
B (100 mg, 0.24 mmol), Intermediate 1 (109 mg, 0.48 mmol,

slower eluting enantiomer), and sodium bicarbonate (20 mg,
0.24 mmol) was heated at 135° C. for 40 minutes 1n a micro-
wave. The solution was concentrated and the residue parti-
tioned between EtOAc and water. The organic phase was
washed with brine, dried over anhydrous magnesium sulfate,
filtered, and concentrated to give the indicated compound
which was used 1n the next step without further punification.

m/z=615.1 (M+H).

Step D: 4-amino-2-[S-chloro-3-(2,3,6-trifluoroben-
zyl)-1H-1ndazol-1-yl1]-5-methyl-5-phenyl-5,7-dihy-
dro-6H-pyrrolo[2,3-d|pyrimidin-6-one

A DMF (5 mL) solution of the crude intermediate from
Step C (ca 0.24 mmol), copper (1) 1odide (45.3 mg, 0.24
mmol) and N,N'-dimethylethylenediamine (25.2 mg, 0.29
mmol) was stirred at ambient temperature for 1 hour. The
reaction mixture was diluted with EtOAc and washed with
10% aqueous NH,OH solution (2x), water (2x), 0.5 N HCI
(1x), and brine. The organic phase was dried over anhydrous
magnesium sulfate, filtered and concentrated. The residue
was purified by preparative thin layer chromatography using
5% MeOH/CHCI, as eluent. The 1solated material was puri-
fied again by silica gel column chromatography using a hex-
anes/EtOAc gradient to give the indicated compound. 'H
NMR (500 MHz, DMSO-d¢): o (ppm) 11.19 (1H, s), 8.86
(1H,d, I=9.0Hz), 7.93 (1H, d, I=2.0 Hz), 7.55-7.43 (2H, m),
7.34-7.24 (SH, m), 7.20 (1H, t, I=9.7 Hz), 6.74 (2H, s), 4.46
(2H, s), 1.77 (3H, s). m/z=535.4 (M+H).

EXAMPLE 4

4-Amino-2-[5-Chloro-3-(3,3,4,4,4-Pentatluorobu-
tyl)-1H-Indazol-1-yl1]-5-Methyl-3-(3-Methyl-1,2,4-
Oxadiazol-5-y1)-35,7-Dihydro-6H-Pyrrolo[2,3-D]
Pyrimidin-6-One

Cl

I

The indicated compound was prepared from the interme-
diate from Step C 1n Example 2 and Intermediate 5 using the
procedure described 1n Example 2. The racemic compound
was resolved by chiral SFC chromatography using an OlJ
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column. Data 1s given for the more active 1somer (slower TABLE 2-continued

eluting) compound. "H NMR (DMSO-d,, 500 MHz) 6 11.68

(1H, s), 8.83 (1H, d, J=9.0 Hz), 8.11 (1H, d, ]=2.0 Hz), 7.55 R’

(1H, dd, J=9.0, 2.0 Hz), 7.15 (2H, s), 3.32-3.29 (2H, m), 0
2.84-2.72 (2H, m), 2.33 (3H, s), 1.88 (3H, s). m/z=543 5 N

(M+H).
TN\

Using essentially the same procedures described in
Examples 1 to 4, the following compounds in Table 2 and
Table 3 were made.

H

10 N
TABLE 2 \N
/
R’ R/
H,N © 15 R’

N\
/
N/ \>/N\H EXAMPLE R! R? R3 (Mm+ZH)

>§N 20 Cl CH,CF, N 489.3
Y 2 /N
\ P :
Rl/ \/ 21 Cl  CH(CH;)CF; Ph 501.2
22 H  CH,CF,CF, Ph 503.2
R2 55 23 H  CH,CF,CF, 2-F Ph 521.2
24 H  CH,CF,CF, 3-F Ph 521.2
" 25 H  CH,CF,CF, 4-F Ph 521.2
26 F  CH,CF,CF Ph 521.3
1 2 3 2 2 3
EXAMPLE R R R (M + H) 27 F  CH,CF,CF, 2-F Ph 539.2
s i >_F Ph oh 465 4 28 Cl  CH,CF,CF, 2-F Ph 555.2
y cl >_F Ph bh 4993 30 29 Cl  CH,CF,CF, 3-F Ph 555.2
30 Cl  CH,CF,CF, 4-F Ph 555.3
. Cl 5 F Ph 500.4 31 Cl  CH,CF.CF, 3,5-diF Ph 573.2
/ \ 32 H  CH,CF.CF, 4-Cl Ph 537.3
33 Cl  CH,CF,CF, 4-Cl Ph 571.1
X 34 Cl  CH,CF,CF, 4-Br Ph 615.1
35 Cl  CH,CF.CF, 4-CN Ph 562.2
" - N 00 4 35 36 H  CH,CF,CF, 4-OH Ph 519.3
" / \ - 37 Cl  CH,CF,CF; 4-MeSO, Ph 615.2
N
38 H  CH,CF,CF, / \ 540.3
9 Cl 2,3-diF Ph Ph 5173, iN_
10 Cl 2,3-diF Ph 518.4
/ \ 39 F  CH,CF,CF, / \ 522.3
N I
N
. 45
11 Cl 2,3-diF Ph 518.4
/ A\ 40 Cl  CH,CF.CF, 538.3
X ‘_</ \
N —
12 H  23,6-triF Ph Ph 501.3
13 Cl CH,Ph Ph 495.4 50 41 Cl  CH,CF,CF, 556.2
14 H CH,CF, Ph 453.4 / \ .
15 F CH,CF, Ph 471.3
16 Cl CH,CF, 4-F Ph 505.3 N=—
17 Cl CH,CF, / \ 488.3 42 H  CH,CF,CF, / \ 538.2
55
~—< Cl
N=— N=—
7\ 5
60
—N N=
9 ol CH,CF, / \\ 488 3 44 Cl  CH,CF,CF, /N \ 539.2
N
_/ ;s N
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45 Cl
46 I3

47 C

48 C

49 Cl
C
F

50
51
52 Cl

EXAMPLE

53

77

TABLE 2-continued

R3

X
\ N
R2
R” R?
CH,CF,CF,
N—
‘_4\ /O
N
CH,CF,CF,
7\
4—( N
O/
CH,CH,CF,CF, Ph
CH,CF,CF,CF; Ph
CH,CF, CO,Me
CH,CF; CO,Et
CH,CF,CF, CO,Me
CH,CF,CF, CO,Me
TABLE 3
(\
=
O
H>N
/ \ N
N g
—-—"'"N
5| R?
H
A R?
% CH,CF,
S N
Cl ‘ \N

ok
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m/z
(M + H)

543

527

550.9
587.3
469.2
483.2
503.2
519.1

m/z
(M + H)

493.2
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EXAMPLE

54

55

56

57

78
TABLE

X

F

N ok

N ok

3-continued

2.3,6-tri-F Ph

2.3-diF Ph

CH,CF,

CH,CF,CF,

m/z

(M + H)

507.2

484.4

454.4

504.3
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EXAMPLE

>8

4- Amino-2-|6-Chloro-1-(3,3.4,4,4-Pentatluorobu-
tyl)-1H-Indazol-3-yl]-5-Methyl-3-Phenyl-3,7-Dihy-
dro-6H-Pyrrolo[2,3-D]Pyrimidin-6-One

R
S

0O
H,N
N
=N
‘ X
Cl Z N
CF;
F

Step A: 6-chloro-1H-1ndazole

Acetic anhydride (10.0 mL, 106 mmol) was added drop-
wise to a benzene solution (110 mL) containing 5-chloro-2-
methylaniline (5.0 g, 35.3 mmol) and potassium acetate (3.8
g 38.7 mmol) at room temperature. After 10 minutes the
reaction mixture, which had formed a thick white suspension,
was heated to 80° C. Tert-butyl nitrite (6.99 mL, 90%, 53.0
mmol) was added over 20 minutes. The reaction mixture was
kept at 80° C. overnight. The reaction was then cooled to
room temperature and concentrated. The residue was dis-
solved in MeOH and stirred for 10 minutes. The solution was
concentrated and to the residue was added MeOH (175 mL),
THF (30 mL), water (60 mL) and lithium hydroxide mono-
hydrate (8 g, 195 mmol). The solution was then stirred over-
night at room temperature. The solution was then concen-
trated and the residue partitioned between EtOAc and 0.5 M
NaOH aqg. The aqueous phase was extracted twice with
EtOAc. The combined organics were washed with brine,
dried over MgSQO, filtered and concentrated to give the indi-
cated product. The material was used 1n Step B without fur-
ther purification. "H NMR (400 MHz, CH,CN-d,): & 11.20
(broad s, 1H); 8.01 (s, 1H); 7.75-7.70 (m, 1H); 7.60 (s, 1H);
7.13 (dd, J=8.6, 1.7 Hz, 1H). m/z=153.0 (M+H).

Step A alternative: 6-chloro-1H-1ndazole

A DMA (250 mL) solution containing 4-chloro-2-fluo-

robenzaldehyde (30 g, 315 mmol) and hydrazine monohy-
drate (230 mL, 4730 mmol) was stirred for 30 minutes at
room temperature. The solution was then stirred at 100° C. for
17 hours. The reaction mixture, which was a thick white
slurry, was cooled to room temperature. The solid was col-
lected by filtration, washed with water and dried under
vacuum to give the indicated product.

Step B: 6-chloro-3-10do-1H-1ndazole

An acetonitrile solution (250 mL) containing the interme-
diate from Step A (6.14 g, 40.2 mmol) and NIS (9.33 g, 41.4
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mmol) was heated at 60° C. for 3 hours. The reaction solution
was cooled to room temperature and concentrated to approxi-
mately 70 mL volume. The reaction was then diluted with
water (ca 400 mL). The suspension was stirred for 10 minutes
and then filtered. The solid was air dried on the filter to give
the indicated product. The material was used 1n Step C with-
out further purification. 'HNMR (400 MHz, CH 3 CN-d.,): 8
1.52 (broad s, 1H); 7.62 (d, J=1.7 Hz, 1H); 7.44 (d, J=8.6 Hz,
1H); 7.21 (dd, J=8.6, 1.7 Hz, 1H). m/z=279.0 (M+H).

Step C: 6-chloro-1H-1ndazole-3-carbonitrile

A DMA (48 mL) solution containing the intermediate from

Step B (4.0 g, 14.36 mmol), zinc powder (113 mg, 1.72
mmol), zinc cyanide (1.01 g, 8.86 mmol), 1,1'-bis(diphe-
8 mg, 0.58 mmol) and tris(diben-

nylphosphino)ferrocene (31
zylideneacetone)dipalladium (263 mg, 0.29 mmol) was
heated at 120° C. for 45 minutes. The solution was cooled to
room temperature and partitioned between EtOAc and 0.5M
HC1 aq. The organic phase was washed twice with 0.5M HCI
aq and brine. The organic phase was then dried over MgSQO,,
filtered and concentrated. The crude material was purified by
silica gel chromatography using a hexanes/EtOAc gradient to
give the indicated product. '"HNMR (400 MHz, CH, CN-d.,):
0 7.83 (d, I=8.7 Hz, 1H); 7.77 (d, J=1.7 Hz, 1H); 7.36 (dd,
J=8.7, 1.7 Hz, 1H). m/z=178.1 (M+H).

Step D: 6-chloro-1-(3,3,4.4,4-pentatluorobutyl)-1H-
indazole-3-carbonitrile

An acetonitrile solution (450 mL) containing the interme-
diate from Step C (30 g, 169 mmol), potassium carbonate
(116.6 g, 844 mmol) and 1,1,1,2,2-pentatluoro-4-iodobutane
(97.2 g,354."7 mmol) was refluxed for 36 hours. The solution
was cooled to room temperature and partitioned between
EtOAc and water. The organic phase was concentrated and
the crude material was filtered through a plug of silica gel
using 10% EtOAc/heptanes as the eluent. The 1solated mate-
rial was subsequently recrystallized from heptanes to give the
indicated product. "H NMR (400 MHz, CH, CN-d,): 6 7.87-
7.80 (m, 2H); 7.40 (dd, J1=8.7, 1.7 Hz, 1H); 4.77 (t, J=7.0 Hz,
2H); 2.95-2.78 (m, 2H). m/z=324.1 (M+H).

Step E: 6-chloro-1-(3,3,4,4,4-pentatluorobutyl)-1H-
indazole-3-carboximidamide

Trimethylaluminum (2.0M in toluene, 23.17 mL, 46.3
mmol) was added dropwise to a suspension of ammonium
chloride (2.49 g, 46.5 mmol) 1n 69 mL toluene cooled to 0° C.
The solution was then stirred at room temperature for 3 hours.
This solution was then added to the intermediate from Step D
(3.0 g, 9.27 mmol) and then heated at 110° C. for 6 hours. The
solution was then cooled to room temperature and carefully
poured to silica gel (ca 150 mL) and methanol (ca 250 mL).
After stirring for 1.5 hours the suspension was filtered and the
filtrate concentrated to give the indicated product which was
used in the next step without further purification. "H NMR
(400 MHz, CH, CN-d,): selected peaks 0 8.26 (d, J=8.7 Hz,
1H);7.70(d, I= 1 7Hz, 1H);7.24(dd, J=8.7,1.8 Hz, 1H); 4.67
(t, I=7.1 Hz, 2H); 3.01-2.78 (m, 2H). m/z=341.1 (M+H).




US 9,365,574 B2

81 82
Step F: 4-amino-2-[6-chloro-1-(3,3,4,4,4-pentafluo- TABI E 4
robutyl)-1H-1indazol-3-yl]-5-methyl-5-phenyl-3,7-
dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one

To a screw cap pressure tube was added the intermediate
from Step E (230 mg, 0.675 mmol), Intermediate 1 (208 mg,
0.911 mmol, slower eluting enantiomer), sodium bicarbonate
(68.1 mg, 0.810 mmol) and t-butanol (12 mL). The reaction
solution was heated at 140° C. for 75 minutes. The solution .,
was cooled to room temperature and concentrated. The resi-
due was partitioned between EtOAc and 1N NaOH aq. The
organic phase was washed with brine, dried over MgSO,,
filtered and concentrated. The residue was purified by silica

gel chromatography using a hexanes/EtOAc gradient to give 15
the indicated compound. 'H NMR (400 MHz, CH,CN-d,): 8

8.87 (s, 1H); 8.68 (d, ]=8.7 Hz, 1H); 7.71 (d, J=1.7 Hz, 1H); ECANPTE R e o3 (Mmsz)
7.39-7.29 (m, SH); 7.27 (dd, J=8.7, 1.7 Hz, 1H); 5.22 (s, 2H);
4.77 (t, I=7.1 Hz, 2H); 2.91-2.77 (m, 2H); 1.82 (s, 3H). ” S o Pt
2 3 1 :
m/z=537.2 (M+H). 20 62 H OCH,CH, Ph 415.2
63 H CF,CF, Ph 489.2
EXAMPLE 59 64 H ; Ph 447.2
4- Amino-2-|6-Chloro-1-(3,3.4,4,4-Pentatluorobu- 2> F |
tyl)-1H-Indazol-3-y1]-5-Methyl-3-(3-Methyl-1,2,4-
Oxadiazol-5-yl1)-3,7-Dihydro-6H-Pyrrolo[2,3-D] 22 gl EEESEE‘ Ei j;?,g
Pyrimidin-6-One 2 |
- 67 Cl CH,CF, 493
'
4—( N
I3/
15 68 Cl CH,CF, CO,Me 469.2
69 H CH,CF,CF, Ph 503.3
70 F CH,CF,CF, Ph 521.2
71 Br CH,CF,CF, Ph 581.3
72 H CH,CF,CF, 2-F Ph 520.7
73 F CH,CF,CF, 2-F Ph 538.7
A0 74 Cl CH,CF,CF, 2-F Ph 555.2
75 H CH,CF.,CF, 4-Cl Ph 537.3
76 Cl CH,CF,CF, 4-Cl Ph 571.2
77 Cl CH,CF,CF, 4-Br Ph 615.0
78 Cl CH,CF,CF, 4-MeSO, Ph 615.2
79 H CH-,CF,CF 504.14
45 2o l3 /: \
N=— :
R0 Cl CH,CF,CF, / \ 538.3
b -
Cl3 50 4>
b N =—
]1 Cl CH,CF,CF, N 539.2
The indicated compound was prepared from the interme- ) </ \
diate from Step E 1n Example 58 and Intermediate 5 using the -
procedure described in Example 58. The racemic material N
was resolved by chiral SFC chromatography to give the indi- - C CH. CF-CF 545
cated compound. Data 1s given for the more active 1somer ST 5
(slower eluting using an QJ column), 'H NMR (DMSO-d., \
500MHz)06 11.56 (1H,s)8.68 (1H,d, J=8.7Hz),8.06 (1H,s), ., <—&
7.30 (1H, dd, J=8.7, 1.7 Hz), 6.95 (2H, s), 4.85 (2H, t, ]=6.9 N
Hz), 2.97-2.88 (2H, m), 2.34 (3H, s), 1.90 (3H, s). m/z=543
(M+H). R3 F CH,CF,CF, 527
Using essentially the same procedures described in 7 \
Examples 38 and 59, the following compounds 1n Table 4 65 <—< N

were made, Data 1s given for the more active enantiomer
except for Example 68 which 1s racemic.
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TABLE 4-continued

EXAMPLE 85

US 9,365,574 B2

m/z
(M + H)

504.2

4- Amino-2-| 5-Chloro-3-(3,3.4,4,4-Pentatluorobu-
tyl)-1H-Indazol-1-y1]-5-Methyl-3-(5-Methyl-1,3.4-
Thiadiazol-2-y1)-5,7-Dihydro-6H-Pyrrolo[2,3-D]

Cl

Pyrimidin-6-One

CF;
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Step A: 4-amino-2-[ 5-chloro-3-(3,3,4.4,4-pentatluo-
robutyl)-1H-1ndazol-1-yl]-5-methyl-6-0x0-6,7-dihy-
dro-SH-pyrrolo[2,3-d]pyrimidine-3-carbohydrazide

To a methanol (0.5 mL) solution of Example 52 (255 mg,
0.491 mmol) 1n a screw-cap vial was added anhydrous hydra-
zine (5 mL, 159 mmol) and water (0.1 mL, 0.55 mmol). The
resultant mixture was heated to 50° C. for 2 hours, then cooled
and concentrated in vacuo. Excess hydrazine was azeotropi-
cally removed by treatment with MeOH and finally DCM to

give the mdicated product which was used in the next step
without further purification. m/z=519.1 (M+H).

Step B: N-acetyl-4-amino-2-[5-chloro-3-(3,3,4.4,4-
pentatluorobutyl)-1H-indazol-1-yl]-5-methyl-6-0xo-
6,7-dihydro-SH-pyrrolo[ 2,3-d]pyrimidine-5-carbo-
hydrazide

To a THF solution (3 mL) of the intermediate from Step A
(100 mg, 0.193 mmol) was added 1-acetylimidazole (85 mg,
0.771 mmol). The resultant mixture was stirred at ambient
temperature under a nitrogen atmosphere for 3 hours then
purified by preparative TLC using 10% MeOH/1% NH,OH I
DCM as eluent to give the indicated product. m/z=561.1
(M+H).

Step C: 4-amino-2-[ 5-chloro-3-(3,3,4.4,4-pentatluo-
robutyl)-1H-1ndazol-1-yl]-5-methyl-5-(5-methyl-1,3,
4-thiadiazol-2-y1)-5,7-dihydro-6H-pyrrolo[2,3-d]
pyrimidin-6-one

To a toluene solution (1 mL) of the intermediate from Step
B (41.3 mg, 0.074 mmol) 1n a screw cap vial was added
Lawesson’s reagent (29.8 mg, 0.074 mmol). The resultant
mixture was heated to 80° C. for 1.5 hours then diluted with
EtOAc and washed with saturated aqueous NaHCO, and
brine. The organic phase was dried over anhydrous MgSO,,,
filtered, and concentrated 1n vacuo. The crude was purified by
preparative TLC using 5% MeOH/0.5% NH,OH/DCM as the
eluent to give the indicated compound. "H NM R (500 MHz
CH,CN-d,): 0 9.51 (s, 1H); 8.83 (d, J=9.0 Hz, 1H); 7.89 (d
J= 20Hz 1H); 7.55 (dd, J=9.0, 2.0 Hz, 1H); 6.34 (s, 2H);
337-331 (m, 2H); 2.87-2.63 (m, SH); 1.90 (s, 3H).
m/z=559.1 (M+H).

EXAMPLE 86

4-Amino-2-| 5-Chloro-3-(3,3,4,4,4-Pentatluorobu-
tyl)-1H-Indazol-1-y1]-5-Methyl-3-(5-Methyl-1,3.4-
Oxadiazol-2-y1)-5,7-Dihydro-6H-Pyrrolo[2,3-D]
Pyrimidin-6-One

Cl

CF;
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To the mtermediate from Step B 1n Example 85 (50 mg,

0.089 mmol) w

as added thionyl chloride (0.1 mL, 1.37 mmol)

and the resultant mixture heated at 75° C. for 1.5 hours. The
solution was diluted with FtOAc, washed with 0.5 N NaOH

(3x) and brine

(1x). The organic layer was dried over anhy-

drous magnesium sulfate, filtered, and concentrated in vacuo.
The crude was purified by preparative TLC using 5% MeOH/

0.5% NH_OH/.

DCM as the eluent to give the indicated com-

pound. "HNM

R (500 MHz, CH,CN-d,): 8 9.43 (s, 1H); 8.79

(t, I=9.0 Hz, 1H); 7.89 (d, J=1.9 Hz, 1H); 7.57 (d, J=9.0 Hz,
1H); 5.81 (s, 2H); 3.32 (m, 2H); 2.76 (m, 2H); 2.49 (s, 3H);
1.92 (s, 3H). m/z=543.2 (M+H).

Using essentially the same procedures described in the

previous Examples 85 and 86, the following compounds in
Table 5 and Table 6 were made.

EXAMPLE

87
8&
89
90
91

92

93

04

TABLE 35
R3
H>N O
N
TN
r
N
C T
1/ / /

m/z
R! R? (M + H)
H CONH, 470.3
Cl CONH, 504.1
F CONHMe 502.2
Cl CONHMe 518.1
Cl CONHEt 532.2
Cl O 598.1
Y
N—N\
H O 525.2
OJ(
N
‘ /\\ /NG
N
Cl S—\\ 545.1
“ L\ /N
N
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TABL.

(Ll
N

m/'z
EXAMPLE & (M + H)

95 CONHMe 518.1

96 O 559.2

EXAMPLE 99

4-Amino-35-Methyl-5-Phenyl-2-[3-(2,3,6-Tritluo-
robenzyl)-4,6-Dihydro-1H-Thieno[3,4-C]Pyrazol-1-

yl

-5,7-Dihydro-6H-Pyrrolo[2,3-D]Pyrimidin-6-One
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In a screw cap tube was added Example 54 (15 mg, 0.03
mmol, racemic), 1,2-dichloroethane (1 mL), triethylsilane
(0.7 mL) and TFA (0.3 mL). The reaction mixture was heated
at 75° C. for 3 hours. The reaction solution was then concen-
trated and partitioned between EtOAc and 1N NaOH aq. The
organic phase was washed with brine and dried over MgSQO.,,.
The crude was purified by reverse phase HPLC using a water/
acetonitrile (with 0.1% TFA) gradient to give the indicated
product. "H NMR (400 MHz, CH,CN-d,): & 9.16 (s, 1H);
7.37-7.27 (m, SH); 7.25-7.15 (m, 1H); 6.99-6.92 (m, 1H);
5.31(s,2H);4.32(t,J=3.1Hz,2H); 3.99 (s, 2H); 3.63 (1, J=3.1
Hz, 2H); 1.77 (s, 3H). m/z=509.2 (M+H).

EXAMPLE 100

4-Amino-35-Methyl-2-[1-(3.3.4,4,4-Pentatluorobu-
tyl)-4,5,6,7-Tetrahydro-1H-Indazol-3-yl]-5-Phenyl-
5, 7-Dihydro-6H-Pyrrolo[2,3-D]Pyrimidin-6-One

CF;

To a 15 mL reaction vessel was added Example 69 (13.1
mg, 0.026 mmol), 5 mL of 4/1 MeOH/acetic acid and 20 mg,
of 20 wt. % palladium hydroxide on activated charcoal. The
resultant mixture was heated to 65° C. under 40 psig for 18
hours. The reaction mixture was filtered through a PTFE filter
disk and the filtrate concentrated in vacuo. The crude material
was purified by reverse phase HPLC using a water/acetoni-
trile (with 0.1% TEA) gradient. The 1solated material was

converted to the free base by suspending 1n DCM and wash-
ing with saturated NaHCQO, solution (2x) and brine (1x). The
organic phase was dried over anhydrous magnesium sulfate,
filtered, and concentrated 1n vacuo to give the indicated com-
pound. 'H NMR (500 MHz, DMSO-d.): 8 10.95 (s, 1H);
7.38-7.24 (m, 5H); 6.25 (s, 2H); 4.33 (t, J=7.1 Hz, 2H);
2.87-2.72 (m, 4H); 2.66 (t, J=6.3 Hz, 2H); 1.82-1.73 (m, SH);
1.68 (d, I=7.5 Hz, 2H). m/z=507 (M+H).

Using essentially the same procedure described 1n

Example 100, the following compounds in Table 7 were
made.
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EXAMPLE

101

102

103

104

88
TABL.

R2

CH,CF.CF,

CH,CF,CF,

CH,CF,CF,

CH,CF,

m/z
R® M+ H)
2-FPh 5252
3-FPh 5252
4-FPh 5252
Ph 457.3
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EXAMPLE 105

4- Amino-2-[ 6-Chloro-3-(3,3,4,4,4-Pentafluorobutyl)
Imidazo[1,5-A|Pyridin-1-yl]-5-(4-Fluorophenyl)-5-
Methyl-3,7-Dihydro-6H-Pyrrolo[2,3-D]Pyrimidin-6-
One

Step A: diethyl(acetylamino)(3-nitropyridin-2-y1)
propanedioate

To a stirred slurry of sodium hydride (46 g, 1 mol, 50% o1l
dispersion) in dimethylformamide (500 mlL, distilled from
calcium oxide) was slowly added a solution of diethyl aceta-
midomalonate (217 g, 1 mol) in dimethylformamide (1200
mlL.). After the initial reaction, the slurry was heated to 45° C.
tor 1.5 hours and then 2-chloro-5-nitropyridine (159 g, 1 mol)
in DMF (800 mL) was added. The mixture became dark
brown during addition of the 2-chloro-5-nitropyridine. The
mixture was stirred at 45° C. overnight. After cooling, the
mixture was diluted with 1000 mL hydrochloric acid (0.2 N),
and then extracted with dichloromethane (3x1200 mL). The
combined organic phases were dried over anhydrous magne-
sium sulfate, filtered, and the solvent evaporated to give adark
brown o1l. The o1l was dry-loaded on silica gel and chromato-
graphed on a dry-packed silica gel column. The column was
cluted with petroleum ether-ethyl acetate (8:1 and then 5:1).
Fractions containing the indicated compound were combined
and concentrated to give pale yellow solid. Mp 82-83° C.

Step B: diethyl(acetylamino )(5-aminopyridin-2-yl)
propanedioate

A mixture of the intermediate from Step A (115 g, 0.33
mol) and 2.5 g Pd/C catalyst (10%) in 200 mL of methanol

was hydrogenated at 60 prig overnight. The mixture was
filtered through Celite™ (diatomaceous earth), and the {il-

trate was concentrated to give diethyl (5-amino-2-pyridyl)
acetamidomalonate as an off-white solid. Mp: 154-155° C.

Step C: diethyl(acetylamino )(5-chloropyridin-2-yl)
propanedioate

A solution of diethyl (5-amino-2-pyridyl)acetamidoma-
lonate (35 g, 0.17 mol, Step B) 1n 200 mL of 3.5 N hydro-
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chloric acid was cooled to —10° C., and then treated dropwise
with a solution of sodium nitrite (12.2 g, 0.17 mol) 1n 50 mL
of water. When the addition was complete, the reaction mix-
ture was stirred below 5° C. for 2 hour, and then added to a
solution of cupric chloride (69 g, 0.51 mol) 1n 200 mL of
concentrated hydrochloric acid. The mixture was stirred at
ambient temperature for 2 hours, and then diluted with 300
ml of dichloromethane. The organic phases was separated,
dried over MgSQO,, and filtered. The solvent was evaporated
to afford a dark green solid. The crude product was purified by
silica gel column chromatography (ethyl acetate/petroleum

cther=1:5) to give the indicated compound as a pale yellow
solid. Mp: 89-90° C.

Step D: 1-(5-chloropyridin-2-yl)methanamine

Diethyl (5-chloro-2-pyridyl)acetamidomalonate (70 g,
0.21 mol, Step C) was dissolved 1n 95% ethanol (200 mL). To
the stirred solution (2° C.) was added sodium hydroxide
solution (105 mL, 8 N). After 2 hours, the mixture was cooled
to 5° C. and acidified to pH 2 with hydrochloric acid (6 N, ~40
mlL). The ethanol was evaporated under reduced pressure to
give a mixture containing some solid. The mixture, was
treated with hydrochloric acid (5 N, 150 mL) and heated to
80° C. for 4 hours, and then maintained at room temperature
overnight. Sodium hydroxide solution (4 N) was slowly
added to the mixture to adjust pH 10. The mixture was
extracted with DCM (4x200 mL), the organic phases were
combined, dried over anhydrous Na,SO,, and filtered. The
solvent was evaporated to give the indicated product as a pale
yellow o1l.

Step E: 1-(5-chloropyridin-2-yl)methanamine
hydrochloride

The compound 2-(aminomethyl)-5-chloropyridine (18 g,
0.13 mol, from Step D) was dissolved in dichloromethane (50
ml.) and hydrochloric methanol solution (5 M, 50 mL) was
added. After stirring for several min a white solid began to
precipitate. The mixture was stirred for 1 h at 0-5° C., and the
solid was collected by filtration and the filtrate was evapo-
rated 1n vacuo to give some oil-white solid. The combined
solid was washed with a small amount of cold DCM. The

product was dried in vacuo to yield the indicated compound
as the hydrochloric salt. "H-NMR (DMSO-d,, 400 MHz) &

8.70 (s, 3H), 8.62 (s, 1H), 8.0 (dd, J=2.5, 6 Hz, 1H), 7.60 (d,
1=8.5 Hz, 1H), 4.15 (m, 2H).

Step F: N-[(5-chloropyridin-2-yl)methyl]-4.,4,5,5,5-
pentatluoropentanamide

To a solution of 4,4,3,5,5-pentatluoropentanoic acid (6.44
g, 33.5 mmol) and the intermediate from Step E (5.0 g, 27.9
mmol) in DCM (100 mL) was added EDC (7.49 g, 39.1
mmol) followed by DIEA (24.4 mL, 140 mmol). After stir-
ring the reaction at room temperature for 2 hours, 1t was
diluted with DCM (100 mL), and washed with water (2x).
The organic layer was washed with brine, dried over anhy-

drous sodium sulfate, filtered, and concentrated to give a
colorless o1l. m/z=316.8 (M+H).

Step G: 6-chloro-3-(3,3,4,4,4-pentatluorobutyl)imi-
dazo[1,5-A]pyridine

To a solution of the intermediate from Step F (7.1 g, 22.42
mmol) 1 1,2-dichloroethane (30 mL) was added phospho-
rous oxychloride (10.45 mL, 112 mmol). The resulting mix-
ture was retluxed for 18 hours. The reaction mixture was
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cooled to room temperature and concentrated. The residue
was partitioned between water and ethyl acetate. The aqueous
layer was neutralized with solid sodium bicarbonate and then
extracted with ethyl acetate (3x). The organic layer was
washed with brine, dried over anhydrous sodium sulfate,
filtered, and concentrated. The residue was purified by silica

gel chromatography using a hexanes/EtOAc gradient to give
a light vellow solid. m/z=298.9 (M+H).

Step H: 6-chloro-1-10do-3-(3,3,4,4,4-pentatluorobu-
tyl imidazo[1,5-A]pyridine

To a solution of the intermediate from Step G (3.64 g,12.19
mmol) i anhydrous DCM (50 mL) was added NIS (5.48 g,
24.4 mmol). The reaction mixture was stirred at room tem-
perature for 18 hours and concentrated. The residue was
suspended 1n ethyl acetate and washed with saturated sodium
thiosulfate (2x). The organic layer was washed with brine,
dried over anhydrous sodium sulfate, filtered, and concen-
trated. The residue was purified by silica gel chromatography

using a hexanes/EtOAc gradient to give a bright white solid.
m/z=424."7 (M+H).

Step I: 6-chloro-3-(3,3,4,4,4-pentafluorobutyl)imi-
dazo[1,5-A]pyridine-1-carbonitrile

To asolution of the intermediate from Step H (4.32 g, 10.18
mmol) 1n DMF (30 mL) was added zinc cyanide (2.39 g,
20.35 mmol), Pd, dba, (0.47 g, 0.51 mmol), DPPF (0.564 g,
1.02 mmol), and water (2.5 mL). The resulting solution was
heated at 120° C. for 18 hours. The reaction was cooled to
room temperature, diluted with 15% NH_,OH solution (10
ml.) and extracted with ethyl acetate. The organic layer was
washed with brine, dried over anhydrous sodium sulfate,

filtered, and concentrated. m/z=323.9 (M+H).

Step J: 6-chloro-3-(3,3.,4.4.4-pentafluorobutyl)imi-
dazo[1,5-A]pyridine-1-carboximidamide

Trimethyl aluminum (2.0 M toluene, 10 mL, 20 mmol) was
added to ammonium chloride (1.07 g, 20 mmol) suspended 1n
toluene (30 mL) at 0° C. The solution was then stirred at room
temperature for 2 hours to give a 0.5 M amino(chloro)methy-
laluminum solution 1n toluene. To the intermediate from Step
1(2 g, 6.33 mmol) in toluene (1 mL ) was added amino(chloro)
methylaluminum (40 mL of 0.5 M solution 1n toluene, 20
mmol). The resulting mixture was left stirring at 100° C. for
18 hours. The reaction mixture was cooled to room tempera-
ture and quenched with silica-gel and 1:1 methanol-chloro-
form (50 mL). The resulting slurry was stirred vigorously for
30 minutes. The reaction mixture was filtered through a silca
gel pad (1") and washed with methanol. The filtrate was
concentrated. The residue was suspended in water and
extracted with 30% IPA/CHCI, (3x). The organic layer was
concentrated 1n vacuo to yield a brown solid. m/z=340.8
(M+1).

Step K: 4-amino-2-[6-chloro-3-(3,3,4.4.4-pentatluo-
robutyl)imidazo[1,5-A]-pyridin-1-yl]-5-(4-fluo-
rophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[ 2,3-d]
pyrimidin-6-one

A tert-butanol (3 mL) solution containing the intermediate
from Step J (200 mg, 0.587 mmol), Intermediate 10 (173 mg,
0.704 mmol) and potassium tert-butoxide (40 mg, 035 mmol)
was heated at 110° C. 1n a sealed tube for 40 minutes. The
reaction was then purified by reverse phase HPLC using
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water/acetonitrile (0.1% TFA) to give the indicated product.
"HNMR 3 (ppm) (500 MHz, DMSO-d,): 11.04 (1H, s), 8.68
(2H, d, J=8.5 Hz), 7.28 (2H, dd, J=8.5, 5.4 Hz), 7.16 (2H, t,
J=8.7 Hz), 7.04 (1H, d, J1=9.8 Hz), 6.42 (2H, s), 3.34-3.29
(2H, m, overlapping with DMSQ), 2.84 (2H,m), 1.76 (3H, s).
m/z=555.1 (M+H).

EXAMPLE 106

4- Amino-2-[6-Fluoro-3-(3,3,4,4,4-Pentatluorobutyl)
Imidazo[1,5-A]Pyndin-1-yl]-5-(4-Fluorophenyl)-3-
Methyl-3,7-Dihydro-6H-Pyrrolo[ 2,3-D]Pyrimidin-6-
One

Step A: diethyl(acetylamino )(5-fluoropyridin-2-yl)
propanedioate

A stirred solution of the intermediate from Step B Example
105 (80 g, 0.25 mol) in 200 mL of 48% aqueous HBF,, was
cooled to —5° C. The solution of sodium nitrite (20.7 g, 0.3
mol) m 50 mL of water was added dropwise and kept the
reaction mixture below 0° C. After addition, the solution was
stirred for another 1 hour below 0° C., and then for 2 h atroom
temperature. The reaction mixture was extracted with dichlo-
romethane (3x100 mL), and the combined organic phases
were dried over anhydrous MgSQO,, and filtered. The filtrate
was concentrated to give a brown yellow o1l. The crude prod-
uct was purified by silica gel chromatography using petro-
leum ether/EtOAc (5:1 to 3:1) to give the indicated compound
as a pale yellow solid.

Step B: 1-(5-fluoropyridin-2-yl)methanamine

To a solution of diethyl (S-fluoro-2-pyridyl)acetamidoma-
lonate from Step A (70 g, 0.21 mol) 1n 200 mL of 95% ethanol

was added sodium hydroxide solution (105 mL, 8 N). After
refluxing for 2 hours, the mixture was cooled to 5° C. and
acidified to pH 2 with hydrochloric acid (6 N, ~40 mL). The
cthanol in the solution was evaporated to give a mixture
containing some solid, and then 150 mL of hydrochloric acid
(5 N) was added. The mixture was heated to 80° C. for 4
hours, and then maintained at room temperature overnight.
Sodium hydroxide solution (4 N) was slowly added to the
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mixture to adjust pH 10. The mixture was extracted with
DCM (4x200 mL), and then the combined organic phases
were dried over anhydrous Na,SO,, and filtered. The solvent
was evaporated to give the indicated product as a pale yellow
o1l which decomposed on prolonged contact with air.
"H-NMR (CDCl,, 400 MHz) 6 8.42 (s, 1H), 7.4 (m, 2H), 3.99
(s, 2H), 1.79 (m, 2H). m/z=127 (M+H).

Step C: 1-(5-fluoropyridin-2-yl)methanamine
hydrochloride

The compound 2-(aminomethyl)-5-fluoropyridine from
Step B (18 g, 0.14 mol) was dissolved 1in dichloromethane (50
ml.) and hydrochloric methanol solution (5 M, 50 mL) was
added. After stirring for several minutes a white solid began to
precipitate. The mixture was stirred for 1 hour at 0-5° C., and
the solid was collected by filtration and the filtrate was evapo-
rated to give an off-white solid. The combined solid was
washed with a small amount of cold DCM. The product was

dried under reduced pressure to give the indicated compound
as the dihydrochloride salt. 'H NMR (DMSO-d,, 400 MHz)

58.70 (3H, s), 8.62 (1H, s), 7.8 (1H, m), 7.64 (1H, m), 4.13
(2H, m). m/z=127 (M+H).

Step D: 4-amino-2-[6-fluoro-3-(3,3,4,4,4-pentatluo-
robutyl imidazo[1,5-A]pyridin-1-yl]-5-(4-fluorophe-
nyl)-5-methyl-3,7-dihydro-6H-pyrrolo[2,3-d]pyrimi-

din-6-one

The indicated compound was prepared from the amidine

intermediate dertved from Step C and Intermediate 10 using
the procedure described in Example 105. 'H NMR 8 (ppm)

(500 MHz, DMSO-d,): 11.01 (1H, s), 8.74 (1H, dd, J=10.0,
5.8 Hz), 8.62 (1H, d, J=4.9 Hz), 7.29 (2H, dd, ]=8.5, 5.4 Hz),
7.18-7.11 (3H, m), 6.39 (2H, s), 3.34-3.29 (2ZH, m, overlap-
ping with DMSQO), 2.86-2.83 (2H, m), 1.76 (3H, s). MS
m/z=539.1 (M+H).

EXAMPLE 107

4- Amino-5-Methyl-2-[7-(3,3.4,4,4-Pentatluorobutyl)
Imidazo[1,5-B|Pyridazin-5-yl1]-3-Phenyl-5,7-Dihy-
dro-6H-Pyrrolo[2,3-D]Pyrimidin-6-One
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Step A: 2-[(4-methylphenyl)sulionyl]-2,3-dihydropy-
ridazine-3-carbonitrile

To a solution of pyridazine (3.63 mL, 49.9 mmol) in DCM
(60 mL) was added trimethylsilyl cyanide (11.99 mL, 90
mmol) and aluminum chloride (20 mg, 0.150 mmol). After
stirring the reaction mixture at room temperature for 10 min-

utes, a solution of para-toluene sulfonyl chloride (16.38 mL,
86 mmol) in DCM (100 mL) was added dropwise via an
addition funnel over 30 minutes. The resulting light orange
solution was left stirring at room temperature overnight. The
reaction mixture was concentrated to give a light brown solid.
To this material was added EtOH (100 mL). A white precipi-
tate formed which was filtered through a sintered funnel. The
precipitate was washed with ethanol and collected. m/z=262

(M+H).

Step B: pyridazine-3-carbonitrile

To a solution of the intermediate from Step A (10 g, 38.3
mmol) 1n anhydrous THF (90 mL) was added DBU (7.21 mL,
4’7.8 mmol). The resulting solution was stirred at room tem-

perature for 30 minutes. The reaction was quenched by the
addition of saturated ammonium chloride solution (40 mL).
The resulting mixture was diluted with water (30 mL) and
extracted with ethyl acetate several times (until aqueous layer
had no product). The organic layer was washed with brine,
dried over anhydrous sodium sulfate, filtered and concen-
trated. The residue was purified by silica gel chromatography
using a ethyl acetate hexanes gradient to atford a white solid.
"H NMR (500 MHz, CDCL,) 8 9.4 (m, 1H), 7.9 (m, 1H), 7.7
(m, 1H). m/z=106 (M+H).

Step C: 1-(pyridazin-3-yl)methanamine
hydrochloride

To a solution of the mtermediate from Step B (5.96 g, 56.7
mmol) 1n MeOH (35 mL) was added 6N HCI (20.89 mL, 125
mmol) followed by Pd/C (0.905 g, 8.51 mmol). The reaction
mixture was kept on Parr shaker for 2 hours at 40 psig hydro-
gen. The reaction mixture was filtered through Celite™ (di-
atomaceous earth) and washed with 600 mL of MeOH and the
filtrate concentrated. The residue was azeotroped several
times with toluene. A dark brown solid was obtained.

m/z=110 (M+H).

Step 4-amino-S-methyl-2-[7-(3,3,4,4,4-pentatluo-
robutyl)imidazo[1,5-b]pyridazin-5-yl]-5-phenyl-3,7-
dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one

The mdicated compound was prepared from the amidine
intermediate derived from Step C and Intermediate 1 using
the procedure described in Example 105 'H NMR (500 MHz,
DMSO-d,): 011.02(1H,5),9.02 (1H, dd, J=9.2, 1.7 Hz), 8.44
(1H, dd, J=1.7, 4.1 Hz), 7.84 (1H, d, J=5.1 Hz), 7.33-7.26
(4H, m), 6.98 (1H, m), 6.4 (2H, broad s), 3.34-3.29 (2H, m,
overlapping with DMSQ), 2.86-2.83 (2H, m), 1.76 (3H, s).
m/z=503.9 (M+H).
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EXAMPLE 108

4- Amino-5-Methyl-3-(3-Methyl-1,2,4-Oxadiazol-5-
y1)-2-[3-(3,3.4.4.4-Pentatluorobutyl )imidazo[1,5-A]
Pyridin-1-y1]-5,7-Dihydro-6H-Pyrrolo| 2,3-D]Pyri-
midin-6-One

CF;
F

b

The indicated compound was prepared from the amidine
intermediate dertved from 2-(aminomethyl)pyridine and
Intermediate 5 using the procedure described i Example
1035. The racemic material was resolved by preparative HPLC
using OD-H column to give the indicated compound (fast
isomer). 'H NMR (DMSO-d,, 500 MHz) & 11.40 (1H, s),
8.66 (1H, d, 3=9.2 Hz), 8.36 (1H, d, J=7.1 Hz), 7.06 (1H, dd,
1=9.2,6.4Hz), 6.86 (1H, t, J=6.7 Hz), 6.67 (2H, s), 3.35-3.32
(2H, m, overlapping with DMSQO), 2.93-3.86 (3H, m), 2.32
(3H, s), 1.86 (3H, s). m/z=509 (M+H).

EXAMPLE 109

4- Amino-2-[6-Fluoro-3-(3,3,4,4,4-Pentafluorobutyl)

Imidazo[1,5-A]Pyridin-1-yl]-5-Methyl-3-(3-Methyl-

1,2,4-Oxadiazol-5-yl1)-3,7-Dihydro-6H-Pyrrolo| 2,3-
D]Pyrimidin-6-One

CF3
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The indicated compound was prepared from the amidine
derived from Example 106 Step C and Intermediate S using
the procedure described in Example 105. The racemic mate-

rial was resolved by preparative HPLC using AD-H column to

give the indicated (fast isomer). "H NMR (DMSO-d., 500
MHz) 6 11.44 (1H, s), 8.72 (1H, dd, J=10.0, 5.4 Hz), 8.64
(1H,d, I=4.9 Hz), 7.18-7.14 (1H, m), 6.73 (2H, s), 3.32-3.29
(2H, m, overlapping with DMSQO), 2.92-2.81 (2H, m), 2.32
(3H, s), 1.86 (3H, s). m/z=527 (M+H).

EXAMPLE 110

4- Amino-2-[6-Chloro-3-(3,3,4,4,4-Pentatluorobutyl)

Imidazo[1,5-A]Pyridin-1-yl]-5-Methyl-3-(3-Methyl-

1,2,4-Oxadiazol-5-yl1)-3,7-Dihydro-6H-Pyrrolo[2,3-
D]Pyrimidin-6-One

CF;

The 1ndicated compound was prepared from the amidine

derived from Example 105 Step J and Intermediate 5 using
the procedure described in Example 105. The racemic mate-

rial was resolved by preparative SFC using OJ column to give

the indicated compound (slow isomer). "H NMR (DMSO-d.,
S00MHz)011.47(1H,s),8.71 (1H,s)8.68 (1H,d, J=9.0 Hz),
7.10 (1H, d, I=9.7 Hz), 6.77 (2H, s), 3.38-3.32 (2H, m, over-
lapping with DMSO), 2.93-2.83 (ZH, m), 2.34 (3H, s), 1.88
(3H, s), m/z=543 (M+H).
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4- Amino-2-[ 6-Chloro-3-(3,3,4,4,4-Pentafluorobutyl)
Imidazo[1,5-A]Pyridin-1-yl]-5-Methyl-3-(5-Methyl-
1,3-Oxazol-2-y1)-5,7-Dihydro-6H-Pyrrolo[2,3-D]
Pyrimidin-6-One

CF;

The indicated compound was prepared from the amidine

derived trom

Example 105 Step J and Intermediate 6 using

the procedure described in Example 103. The racemic mate-
rial was resolved by SFC using OD column to give the indi-

cated compound (fast isomer). 'H NM

R (DMSO-d,, 500

MHz) ¢ 11.25 (1H, s), 8.68 (2H, d, J=8.8 Hz), 7.07 (1H, d,
J=10.0 Hz), 6.82 (1H, s), 6.45 (2H, s), 3.34-3.30 (2H, m,
overlapping with DMSQO), 2.92-2.82 (2H, m), 2.26 (3H, s),
1.79 (3H, s). m/z=542 (M+H).

EXAMPLE 112

4- Amino-2-[ 6-Chloro-3-(3,3,4,4,4-Pentafluorobutyl)
Imidazo[1,5-A]Pyridin-1-yl]-5-Methyl-3-(2-Methyl-
1,3-Oxazol-4-y1)-5,7-Dihydro-6H-Pyrrolo[2,3-D]

Pyrimidin-6-One

CF;
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The indicated compound was prepared from the amidine
derived from Example 105 Step J and Intermediate 7 using
the procedure described in Example 105. The racemic mate-

rial was resolved by preparative SFC using AD column to give
the indicated compound (fast isomer). 'H NMR (DMSO-d..,
S00MHz)611.10(1H,s),8.67(2H,t,]=4.2 Hz), 7.86 (1H, s),
7.06 (1H, d,J=9.9 Hz), 6.46 (2H, s), 3.34-3.29 (2H, m, over-
lapping with DMSQ), 2.92-2.84 (2H, m), 2.36 (3H, s), 1.64
(3H, s). m/z=342 (M+H).

Using essentially the same procedure described 1n
Examples 105 to 112, the following compounds 1n Table 8
were made.

TABLE 8
R3
O
H,N
N\H
Rl
m/z
EXAMPLE R! R” R? (M + H)
113 H 2-F Ph Ph 465.1
114 H 2-F Ph / \\ 466.0
N

115 Cl 2-F Ph 505
N
g

N
7~
O
6 H 2,3-dilF Ph Ph 483.0
7 F 2,3-diF Ph Ph 501
8 H 2,3-dilF Ph 4-F Ph 501.2
9 F 2,3-diF Ph 4-F Ph 519.2
120 H

2,3-diF Ph N—\> 485
‘_<=N
121 I3 2,3-diF Ph N—\> 502.9
‘_<=N

122 H  2.3,6-triF Ph Ph 501.1
123 F  23,6-triF Ph Ph 519

124 Cl  23,6-triF Ph Ph 535

125 F CH,CF, Ph 470.8
126 Cl CH,CF, Ph 486.8
127 H CH,CH,CF, Ph 467.3
128 F CH,CH,CF, Ph 485.1
129 Cl CH,CH,CF, Ph 500.7
130 Cl CH,CH,CF, 4-F Ph 518.9
131 Cl CH,CH,CF, 502

PN
P
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132

133

134
135
136
137
138
139
140

141

142
143
144

145

146

147
148
149
150
151

152

Cl

Cl

anippas g as g w

am

FT

oliolo ol
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TABLE 8-continued

CH,CH,CF,

CH,CH,CF,

CH,CF,CF,
CH,CF,CF,
CH,CF,CF,
CH,CF,CF,
CH,CF,CF,
CH,CF,CF,
CH,CF,CF,

CH,CF,CF,

CH,CF,CF,
CH,CF,CF,
CH,CF,CF,

CH,CF,CF,

CH,CF,CF,

CH,CF,CF,
CH,CF,CF,
CH,CF,CF,
CH,CF,CF,
CH,CF,CF,

CH,CF,CF,

R3

Ph
Ph
2-F P
3-F P

1

1

4-F P
3,5-diF

N =

1

Ph

2 =

2-F Ph
3-F Ph

3,5-diF

Ph

__</\

N =

N=—

4—& O
N/

CO,Et
2-F Ph
3-F Ph

3,5-diF

Ph

4-Cl Ph

4

\

N =

m/z
(M + H)

520

503

502.%8
520.9
536.9
521.1
521
521.0
539

538.0

539.1
539.1
557.1

522.1

527.1

517.1
53355
355

573
570.9

538
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m/z

(M + H)

538.9

543.1

TABLE 8-continued
R3
HzN\ O
/ \,-N
N >/ ~H
—N
/ "
/N
N
Rl/\/
R2
EXAMPLE R! R”? R?
153 Cl CH,CF,CF, / \ 556
«—< F
N —
154 Cl CH,CF,CF, N \
——N
155 Cl CH,CF,CF,
N=—
/\\ /O
N

156

484.3
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EXAMPLE 157

Ethyl 4- Amino-2-[6-Chloro-1-(3,3,4,4,4-Pentatluo-
robutyl)-1H-Indazol-3-y1]-5-Methyl-6-Ox0-6,7-D1-
hydro-5H-Pyrrolo[2,3-D]|Pyrimidine-5-Carboxylate

Cl

\_/

e \

OO\I

6-chloro-1-(3,3,4,4,4-pentatluorobutyl)-1H-1ndazole-3-

carboximidamide, as described i Step E of Example 38,
(13.5 g, 39.6 mmol), potassium bicarbonate (7.93 g, 79
mmol) and Intermediate 22 (10.38 g, 43.6 mmol) were dis-
solved 1n 2-propanol (150 mL) and heated at 80° C. for a total
ol 7 hours. The reaction solution was diluted with water and
allowed to stir overnight. The reaction mixture, which was
now a slurry, was filtered. The filtered product was washed
with water and dried under a vacuum with a nitrogen sweep to
give the title compound. The racemic product can be resolved
by chiral SFC chromatography using a Chiralcel OJ or
Chiralpak AD column. 'H NMR (400 MHz, CH,CN-d,): &
8.64 (d, J=8.73 Hz, 1H); 7.70 (s, 1H); 7.26 (dd, J=8.72, 1.73
Hz, 1H); 5.62 (s, 2H);4.76 (t,J=7.11 Hz, 2H); 4.17 (q, J=7.10
Hz, 2H); 2.93-2.73 (m, 2H); 1.66 (s, 3H); 1.17 (t, J=7.11 Hz,
3H). m/z=533.1 (M+H).

by

CF;

EXAMPLE 158

Ethyl 4- Amino-5-Methyl-6-Ox0-2-[1-(3,3,4,4.4-
Pentafluorobutyl)-1H-Pyrazolo[3,4-B|Pyridin-3-yl]-
6,7-Dihydro-5H-Pyrrolo[2,3-D]Pyrimidine-3-Car-
boxylate

0,

Ry
>

CF,

Step A: 1H-pyrazolo[3,4-b]pyridine

A solution of 2-chloropyridine-3-carbaldehyde (20 g, 141
mmol) and hydrazine monohydrate (60% in water, 113 g, 2.1
mol) in 140 mL water was heated at 100° C. for 72 hours. The

reaction mixture was cooled to room temperature and diluted
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with 200 mL of EtOAc. The aqueous layer was separated and
extracted with EtOAc (3x). The combined organics were
dried over MgSQO,, filtered and concentrated 1n vacuo to give
a light orange solid which was crystallized from hexanes to
give the title compound as an off-white solid. "H NMR (400
MHz, CH,CN-d,): 6 11.56 (s, 1H); 8.51 (dd, J=4.52, 1.56 Hz,
1H); 8.17 (dd J=8.05, 1.58 Hz, 1H); 8.05 (s, 1H); 7.17 (dd.,
J=8.05, 4.51 Hz, 1H).

Step B: 3-10do-1H-pyrazolo[3,4-b]pyridine

A solution of the intermediate from Step A above (14.3 g,
120 mmol) and N-iodosuccinimide (28.4 g, 126 mmol) 1n
acetonitrile (210 mL) was heated at 75° C. After 17 hours,
N-10dosuccinimide (5.4 g, 24 mmol) was added

and the reac-
tion solution stirred at 75° C. for an additional 1.5 hours. The
reaction solution was cooled to room temperature and diluted
with water. The slurry was concentrated 1n vacuo to remove
most of the acetonitrile. The solid was collected, washed with
water, and dried under a vacuum with a nitrogen sweep for 17
hours to give the title compound. '"H NMR (400 MHz,
CH,CN-d,): 0 11.85 (s, 1H); 8.55 (dd, J=4.53, 1.53 Hz, 1H);
7.87 (dd, J=8.11, 1.53 Hz, 1H); 7.24 (dd, J=8.11, 4.51 Hz,
1H). m/z=246.1 (M+H).

Step C: 1H-pyrazolo[3,4-b]pyridine-3-carbonitrile

A DMF (180 mL) solution containing the intermediate
from Step B above (24.1 g, 98 mmol), zinc cyanide (6.93 g,
59.0 mmol), 1,1'-bis(diphenylphosphino)ferrocene (4.36 g,
7.87 mmol) and tris(dibenzylideneacetone )dipalladium (3.60
g, 3.93 mmol) was heated at 120° C. for 1.5 hours. The
solution was cooled to room temperature and diluted with
water. The precipitated product was collected and dried under
vacuum with a nitrogen sweep to give the title compound. "H
NMR (400 MHz, CH,CN-d,): 6 12.42 (s, 1H); 8.67 (dd,
J=4.48, 1.53 Hz, 1H); 8.29 (dd, J=8.22, 1.53 Hz, 1H); 7.40
(dd, J=8.23,4.48 Hz, 1H).

Step D: 1-(3,3.,4,4,4-pentatluorobutyl)-1H-pyrazolo
[3,4-b]pyridine-3-carbonitrile

An acetonitrile solution (150 mL) containing the interme-
diate from Step C above (10.5 g, 43.7 mmol), potassium
carbonate (30.2 g, 219 mmol) and 1,1,1,2,2-pentatluoro-4-
iodobutane (23.95 g, 87 mmol) was heated at 75° C. for 48
hours. The reaction solution was cooled to room temperature
and diluted with EtOAc. The solution was washed with water,
brine and concentrated 1n vacuo. The residue was purified by
silica gel chromatography using a hexanes/EtOAc gradient to
give the title compound. "H NMR (400 MHz, CH,CN-d,): 8
8.71 (dd, J=4.47, 1.51 Hz, 1H); 8.31 (dd, J=8.22, 1.52 Hz,
1H); 7.44 (dd, J=8.24, 4.48 Hz, 1H); 4.92 (t, I=6.98 Hz, 3H);
3.00-2.82 (m, 2H). m/z=291.0 (M+H).

Step E: 1-(3,3.4.4.4-pentafluorobutyl)-1H-pyrazolo
[3,4-b]pyridine-3-carboximidamide

Trimethylaluminum (2.0M in toluene, 60 mL., 120 mmol)
was added dropwise to a suspension of ammonium chloride
(6.42 g, 120 mmol) i 180 mL toluene cooled to 0° C. The
solution was then stirred at room temperature for 3.5 hours.
This solution (0.5M, 146 mL, 72.9 mmol) was then added to
the intermediate from Step D above (4.6 g, 15.9 mmol) and
then heated at 110° C. for 2.5 hours. The solution was then
cooled to room temperature and carefully poured to silica gel

(70 g) and methanol (750 mL). After stirring overnight the
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suspension was filtered and the filtered solid washed with
methanol. The filtrate was concentrated 1n vacuo to give the

title compound which was used in the next step without
turther purification. m/z=308.2 (M+H).

Step F: ethyl 4-amino-5-methyl-6-oxo0-2-[1-(3,3.4 .4,
4-pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-
yl]-6,7-dihydro-5H-pyrrolo[ 2,3-d]pyrimidine-5-car-
boxylate

A t-butanol (40 mL) solution containing the intermediate
from Step E above (1.6 g, 5.21 mmol), potassium bicarbonate
(1.4 g, 10.4 mmol) and Intermediate 22 (1.43 g, 6.0 mmol)
was heated at 85° C. for 5 hours. The reaction solution was
cooled to room temperature and diluted with EtOAc. The
solution was washed with water then brine and dried over
MgSQO.,. The solution was filtered, concentrated 1n vacuo and
the residue purified by silica gel chromatography using a
hexanes/EtOAc gradient to give the title compound. '"H NMR

(400 MHz, CH,CN-d,): 8 9.15 (s, 1H); 8.97 (d, ]=8.14 Hz,
1H); 8.59 (d, J=4.20 Hz, 1H); 7.31 (dd, 1=7.97, 4.52 Hz, 1H):
5.64 (s, 2H); 4.91 (t, J=7.15 Hz, 2H); 4.17 (q, J=7.16 Hz, 2H);
2.97-2.81 (m, 2H); 1.66 (s, 3H); 1.71 (t, J=7.2 Hz, 3H).
m/z=500.1 (M+H).

EXAMPLE 159

4- Amino-2-|6-Chloro-1-(3,3.4,4,4-Pentatluorobu-
tyl)-1H-Indazol-3-yl]-5-Methyl-6-Ox0-6,7-Dihydro-
SH-Pyrrolo[2,3-D]Pyrimidine-5-Carboxamide

Cl

Ammonia (2.0M 1n MeOH, 11 mL, 22 mmol) was added to
cthyl 4-amino-2-[6-chloro-1-(3,3,4,4,4-pentatluorobutyl)-
1 H-1indazol-3-yl1]-5-methyl-6-0x0-6,7-dihydro-SH-pyrrolo
[2,3-d]pyrimidine-5-carboxylate, as prepared by the proce-
dure described in Example 157, (150 mg, 0.289 mmol, single
enantiomer from SFC separation on Chiralpak AD column).
The resultant mixture was heated at 50° C. for 16 hours. The

reaction solution was then concentrated in vacuo, and the
residue purified by preparative TLC usmg 3% MeOH 1n
DCM (with 0.5% NH_OH) as the eluent to give the indicated
compound. "HNMR (500 MHz, DMSO-d,): 8 8.66 (d, J=8.7
Hz, 1H); 8.02 (d, J=1.4 Hz, 1H); 7.45 (br s, 1H); 7.27 (dd,
I=8.7, 1.7 Hz, 1H); 7.19 (br s, 1H); 6.79 (br s, 2H); 4.82 (X,
J=6.8 Hz, 2H); 2.95-2.85 (m, 2H); 1.56 (s, 3H). m/z=504.1
(M+H).
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EXAMPLE

160

4-Amino-2-|6-Chloro-1-(3,3,4,4,4-Pentatluorobu-

tyl)-1H-Indazol-3-y1]-N-Cyclopropyl-5-Methyl-6-

Ox0-6,7-Dihydro-5SH-Pyrrolo[ 2,3-D|Pyrimidine-5-
Carboxamide

Cl

Cyclopropylamine (486 mg, 8.52 mmol) and 0.5 mL anhy-

drous methanol was added to ethyl 4-amino-2-[6-chloro-1-
(3,3,4,4,4-pentatluorobutyl)-1H-1ndazol-3-y1]-5-methyl-6-
0x0-6,7-dihydro-5H-pyrrolo[ 2,3-cJpyrimidine-5-
carboxylate, as prepared by the procedure described 1n
Example 157 (34 mg, 0.066 mmol, single enantiomer from
SEFC separation on Chiralpak AD column). The resultant mix-
ture was heated at 50° C. for 16 hours. The reaction solution
was then concentrated in vacuo, and the residue purified by
preparative TLC using 5% MeOH m DCM (with 0.5%
NH_,OH) as eluent to give the indicated product. 'H NMR
(500 MHz, DMSO-d,): 0 11.22 (brs, 1H); 8.69 (d, J=8.7 Hz,
1H); 8.04 (s, 1H); 7.64 (d, J=3.9 Hz, 1H); 7.29 (d, J=8.8 Hz,
1H); 6.78 (br 5, 2H); 4.84 (t, J=6.7 Hz, 2H); 2.97-2.87 (m,
2H); 2.70-2.64 (m, 1H); 1.57 (s, 3H); 0.64-0.39 (m, 2H);
0.52-0.45 (m, 2H). m/z=544.1 (M+H).

EXAMPLE 161

4-Amino-5-Methyl-6-Oxo0-2-[1-(3,3,4,4,4-Pentatluo-
robutyl)-1H-Pyrazolo[3,4-B|Pyridin-3-yl]-6,7-Dihy-
dro-5H-Pyrrolo[2,3-D]Pyrimidine-5-Carboxamide

A 2 M solution of ammonia 1n MeOH (28.6 mL, 357.3
mmol) was added to ethyl 4-amino-5-methyl-6-ox0-2-[1-(3,
3.4,4.4-pentatluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-
6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carboxylate, as
prepared by the procedure described in Example 158, (220
mg, 0.441 mmol) and the resultant mixture heated at 50° C.
for 16 hours. The reaction mixture was concentrated in vacuo
and the residue purified by silica gel column chromatography
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using a DCM/MeOH (with 0.5% NH_OH) gradient. Chiral
separation by SFC using a Chiralpak AD column provided
both enantiomers of the title compound. '"H NMR (500 MHz,
DMSO-d,): 0 11.27 (1H, s), 9.02 (1H, dd, J=8.06, 1.62 Hz),
8.64 (1H, dd, J=4.50, 1.63 Hz), 7.45 (1H, s), 7.38 (1H, dd,
1=8.07, 4.49 Hz), 7.19 (1H, s), 6.82 (2H, s), 4.88 (2ZH, t,
J=6.80 Hz), 3.04-2.90 (2H, m), 1.57 (3H, s). m/z=471.1
(M+H).

EXAMPLE 162

4- Amino-5-Cyclopropyl-6-Oxo0-2-[1-(3,3.4,4,4-Pen-
tatluorobutyl)-1H-Pyrazolo|3,4-B|Pyridin-3-yl1]-6,7-
Dihydro-5H-Pyrrolo[2,3-D|Pyrimidine-5-Carboxam-

1de
N/_
\> / . NH,
—
N\N/ \ 5
' N/
F
bl . NH,
/ O
H

The title compound was prepared from Intermediate 27
following the procedure described in Example 161. 'H NMR
(500 MHz, CH,OH-d,): 6 9.00 (dd, J=8.08, 1.64 Hz, 1H);
8.60 (dd, J=4.54, 1.63 Hz, 1H); 7.34 (dd, J=8.09, 4.52 Hz,
1H); 4.94 (t, J=7.30 Hz, 3H); 3.03-2.89 (m, 3H); 1.83-1.75
(m, 1H); 0.65-0.53 (m, 4H).). m/z=497.0 (M+H).

EXAMPLE 163

4- Amino-5-Cyclopropyl-6-Oxo0-2-[1-(3,3.,4,4,4-Pen-
tatluorobutyl)-1H-Pyrazolo|3,4-B|Pyridin-3-yl1]-6,7-
Dihydro-5H-Pyrrolo[2,3-D]Pyrimidine-5-Carboni-

trile
N/_
\> /
N
F \N/
F
FLC

4-amino-5-cyclopropyl-6-oxo0-2-[1-(3,3,4,4.4-pentatluo-
robutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-3H-
pyrrolo[2,3-d]pyrimidine-5-carboxamide, as described in
Example 162, (565 mg, 1.201 mmol) was taken up 1 pyridine
(6 mL) and the solution cooled to 0° C. Phosphorous oxy-
chloride (0.896 ml, 9.61 mmol) was then added dropwise and
the reaction mixture was warmed to room temperature. After
15 minutes, the pyridine solvent was concentrated 1n vacuo
and the residue taken up 1n EtOAc. The mixture was then
washed with water, brine and dried over sodium sulfate. The
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residue was purified by silica gel column chromatography
using a hexanes/EtOAc gradient to give the title compound,

Chiral separation by SFC provided both enantiomers of the
title compound. 'H NMR (500 MHz, DMSO-d,): 69.07 (1H,

d, J=8.07 Hz), 8.69 (1M, d, J=4.42 Hz), 7.44 (1H, dd, ]=8.08,
4.48 Hz),7.16 (2H, s), 4.93 (2H, 1, J=6.82 Hz), 3.08-2.95 (2H,
m), 1.80-1.73 (1H, m), 0.93-0.88 (1H, m), 0.65 (2H, d, J=8.31
Hz), 0.55-0.48 (1H, m). m/z=479.1 (M+H).

EXAMPLE

164

4- Amino-N-Cyclopropyl-5-Methyl-6-Oxo0-2-[1-(3,3,

4.4 4-Pentatluorobutyl)-1H-Pyrazolo[3,4-B|Pyridin-

3-yl]-6,7-Dihydro-3SH-Pyrrolo[ 2,3-D|Pyrimidine-5-
Carboxamide

Cyclopropylamine (10.71 mL, 155 mmol) was added to
cthyl  4-amino-3-methyl-6-0x0-2-[1-(3,3,4,4,4-pentatluo-
robutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl1]-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-carboxylate, as prepared by the
procedure described 1n Example 138, (594 mg, 1.189 mmol)
and the resultant mixture heated at 50° C. for 16 hours. The
mixture was concentrated in vacuo and the residue purified by
silica gel column chromatography using a hexanes/EtOAc
gradient. Chiral separation using SFC on a Chiralpak AD-H
column provided both enantiomers of the title compound, 'H
NMR (500 MHz, DMSO-d,): 6 9.02 (1H, d, J=8.09 Hz), 8.63
(1H, d, J=4.45 Hz), 7.63 (1H, d, J=4.01 Hz), 7.38 (1H, dd,
J=8.08, 4.48 Hz), 6.75 (2H, s), 4.87 (2H, t, J=6.77 Hz),
3.03-2.90(2H, m), 2.68-2.62 (1H, m), 1.56 (3H, s), 0.63-0.54
(2ZH, m), 0.51-0.44 (2H, m). m/z=511.2 (M+H).

EXAMPLE

165

4-Amino-2-[6-Chloro-1-(3,3,4,4,4-Pentatluorobu-
tyl)-1H-Indazol-3-yl]-5-Methyl-6-Oxo-N-Phenyl-6,
7-Dihydro-5H-Pyrrolo[2,3-D]Pyrimidine-35-Car-

boxamide
Cl
NH,
N=— O
) /
N N/ \\N / N—Ph
N H
O
. H
F  CFs
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Trimethylaluminum (2.0 M 1n toluene, 1.2 mL, 2.4 mmol)
was added to a toluene (8 mL) solution of aniline (248 mg,
2.66 mmol). After stirring at room temperature for 2 hours,
solid ethyl 4-amino-2-[6-chloro-1-(3,3,4,4,4-pentatluorobu-
tyl)-1H-indazol-3-yl]-5-methyl-6-0x0-6,7-dihydro-SH-pyr-
rolo[2,3-d]pyrimidine-3-carboxylate, as described 1in
Example 157, (250 mg, 0.469 mmol)was added. The reaction
solution was stirred at 50° C. for 30 minutes and then at room
temperature overnight. Sodium potassium tartrate (0.5M
aqueous, 25 mL) and FtOAc (25 mL) were added and the
mixture stirred vigorously for 30 minutes. The phases were
separated and the organic phase was washed with water (2x)
and brine. The organic phase was then dried over MgSQO,,
filtered and concentrated in vacuo. The residue was purified
by silica gel chromatography using a hexanes/EtOAc gradi-
ent to give the indicated product. Chiral separation using SFC
on a Chiralpak AD-H column provided both enantiomers of
the title compound. "H NMR (400 MHz, CH,CN-d,): 8 9.19
(s, 1H); 8.55(d, J=8.69 Hz, 1H); 7.64 (s, 1H); 7.55 (d, J=8.01
Hz, 2H); 7.32 (t, J=7.77 Hz, 2H); 7.20-7.10 (m, 2H); 6.45 (s,
2H); 4.72 (1, J=7.10Hz, 2H); 2.85-2.69 (m, 2H); 1.79 (s, 3H).
m/z=580.2 (M+H).

EXAMPLE 166

Ethyl (4-Amino-2-(6-Chloro-1-(3,3.4,4,4-Pentafluo-
robutyl)-1H-Indazol-3-yl)-3-Methyl-6-Oxo0-6,7-Di-
hydro-3H-Pyrrolo[2,3-D|Pyrimidin-5-yl)Carbamate

Cl

Step A: 4-amino-2-[6-chloro-1-(3,3,4,4,4-pentafluo-
robutyl)-1H-1ndazol-3-yl]-5-methyl-6-0x0-6,7-dihy-
dro-SH-pyrrolo[2,3-d]pyrimidine-5-carbohydrazide

A methanol (9.5 mL) solution of ethyl 4-amino-2-[6-
chloro-1-(3,3.4.4.4-pentatluorobutyl )-1H-1ndazol-3-y1]-3-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-
carboxylate, as described in Example 157, (1.02 g, 1.91
mmol) and hydrazine (3.13 g, 96 mmol) was heated at 50° C.
After 1.5 hours the solution was concentrated 1in vacuo. The
crude reaction mixture was dissolved in methanol and con-
centrated 1in vacuo again. The remaining material was lyo-

philized from water and acetomitrile to give the title com-
pound as a yellow solid which was used without further

purification. m/z=519.0 (M+H).

Step B: 4-amino-2-[6-chloro-1-(3,3.,4.4,4-pentatluo-
robutyl)-1H-1ndazol-3-yl]-5-methyl-6-0x0-6,7-dihy-
dro-SH-pyrrolo[2,3-d]pyrimidine-3-carbonyl azide

t-Butyl nitrite (0.34 mL, 2.89 mmol) was added dropwise
to a THF (3.5 mL) solution containing the intermediate from
Step A above (300 mg, 0.578 mmol) and TFA (50 uL, 0.636

mmol) cooled to 0° C. After 50 min. the solution was carefully

concentrated 1n vacuo (temperature <30° C.) to give the title
compound as a solid which was used without further purifi-

cation. m/z 502.0 (M-N,+H).
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Step C: ethyl (4-amino-2-(6-chloro-1-(3,3,4,4.4-
pentafluorobutyl)-1H-1ndazol-3-yl)-5-methyl-6-oxo-
6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidin-3-yl)car-
bamate

The acyl azide from Step B above (37.1 mg, 0.070 mmol)
was dissolved in ethanol (2 mL, 34.3 mmol) and refluxed for
4 hours. The solution was concentrated in vacuo and the
residue purified by silica gel column chromatography using a
hexanes/EtOAc gradient. Chiral separation using SFC on a

Chiralpak AD column provided both enantiomers of the title
compound. '"H NMR (500 MHz, CD,0OD): 4 8.60 (d, J=4 Hz,

1H); 7.71 (s, 1H); 7.23 (d, J=3.6 Hz, 1H); 4.79 (t, J=2.4 Hz,
2H); 4.03 (m, 2H); 2.93 (m, 2H); 1.61 (s, 3H); 1.21 (m, 3H).
m/z=548.0 (M+H).

EXAMPLE

167

4-Amino-2-[6-Chloro-1-(3,3,4,4,4-Pentatluorobu-
tyl)-1H-Indazol-3-y1]-5-(4,5-Dimethyl-1,3-Thiazol-
2-y1)-3-Methyl-5,7-Dihydro-6H-Pyrrolo[2,3-D]Pyri-
midin-6-One

S
F N\ ‘
. N
F q 0
F;C

Step A: 4-amino-2-[ 6-chloro-1-(3,3,4.4,4-pentatluo-
robutyl)-1H-1ndazol-3-yl]-5-methyl-6-0x0-6,7-dihy-
dro-SH-pyrrolo[2,3-d]pyrimidine-5-carbothioamide

To a solution of 4-amino-2-[6-chloro-1-(3,3,4,4,4-pen-
tatluorobutyl)-1H-1ndazol-3-yl]-5-methyl-6-0x0-6,7-dihy-
dro-SH-pyrrolo| 2,3-c]pyrimidine-5-carboxamide, as
described 1n Example 139, (220 mg, 0.437 mmol) in toluene
(6 mL), was added Lawesson’s reagent (265 mg, 0.635
mmol). Acetonitrile was added as a co-solvent to dissolve the
starting material. The resulting mixture was heated at 90° C.
overnight. The solvent was then concentrated in vacuo. The
residue was purified by silica gel column chromatography
using a hexanes/EtOAc gradient to give the title product. 'H
NMR (500 MHz, CH,OH-d,): 0 8.55 (d, J=8.7 Hz, 1H); 7.89
(s, 1H); 7.38 (d, J=8.7 Hz, 1H); 4.94-4.85 (m, 2H); 3.07-2.91
(m, 2H); 1.91 (s, 3H). m/z=519.9 (M+H).

Step B: 4-amino-2-[ 6-chloro-1-(3,3,4.4,4-pentatluo-
robutyl)-1H-indazol-3-yl1]-5-(4,5-dimethyl-1,3-thia-
701-2-y1)-5-methyl-3,7-dihydro-6H-pyrrolo[2,3-d]
pyrimidin-6-one

To a solution of the intermediate from Step A above (11
mg, 0.021 mmol) 1n ethanol (423 ul), was added 3-bromo-2-
butanone (32.0 mg, 0.212 mmol). The mixture was stirred at
80° C. overnight. The solvent was then removed 1n vacuo. The
residue was purilied by preparative TLC using hexanes/
EtOAc (1/1) as the eluent to give the indicated compound.
Chiral separation using SFC on a Chiralpak AD column pro-
vided both enantiomers of the title compound. "H NMR (500



US 9,365,574 B2

109
MHz, CH,OH-d,): 8 8.59 (d, J=8.7 Hz, 1H); 7.86 (s, 1H):;
7.36 (d, 1=8.7 Hz, 1H); 4.92-4.82 (m, 2H); 3.08-2.88 (m, 2H):
2.38 (s, 3H); 2.34 (s, 3H); 1.94 (s, 3H). m/z=572.0 (M+H).

EXAMPLE 1638

4- Amino-5-Methyl-2-[1-(3,3,4,4,4-Pentatluorobu-
tyl)-1H-Pyrazolo[3,4-B|Pyridin-3-yl]-5-(1,3,4-Thia-
diazol-2-yl)-5,7-Dihydro-6H-Pyrrolo[ 2,3-D]Pyrimi-

din-6-One

{ _>
\ / NH
/ )\(N______ :
e N\N/ \ Nee
; A S

Step A: 4-amino-5-methyl-6-o0x0-2-[1-(3,3,4,4,4-
pentatluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-
6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carbo-
hydrazide

Hydrazine (2 mL, 63.7 mmol) was added to ethyl 4-amino-
S-methyl-6-0x0-2-[1-(3,3,4,4,4-pentatluorobutyl)-1H-pyra-
zolo[3.4-b]pyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d]|py-
rimidine-5-carboxylate, as prepared by the procedure
described 1n Example 158, (400 mg, 0.761 mmol) and the
reaction mixture was heated to 80° C. for 30 min. The reaction
was then cooled to room temperature and concentrated in
vacuo. Excess hydrazine was azeotropically removed by
treatment with acetonitrile (3x4 mL). The product was lyo-
philized from water/acetonitrile overnight to give the title
compound as a pale yellow solid which was used in the next
step without further purnification. m/z=486.01 (M+H).

Step B: 4-amino-N'-formyl-5-methyl-6-ox0-2-[1-(3,
3,4.,4.4-pentatluorobutyl)-1H-pyrazolo[3.,4-b]pyri-
din-3-yl]-6,7-dihydro-5H-pyrrolo[ 2,3-dJpyrimidine-
S-carbohydrazide

Formic acid (3 mL, 78 mmol) was added to an acetonitrile
solution (3 mL) of the intermediate from Step A (200 mg,
0.371 mmol). The reaction mixture was heated at 80° C. for
1.5 hours 1n a screw cap vial. The mixture was cooled, con-
centrated 1n vacuo and the residue diluted with EtOAc. The
solution was then washed with saturated aqueous sodium
bicarbonate, water and brine. The organic phase was dried
over magnesitum sulfate, filtered and concentrated in vacuo to
give the title compound as a pale yellow solid which was used
in the next step without further purification. m/z=>513.97
(M+H).

Step C: 4-amino-S-methyl-2-[1-(3,3,4,4,4-pentatluo-
robutyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5-(1,3.4-
thiadiazol-2-y1)-5,7-dihydro-6H-pyrrolo[ 2,3-d[pyri-
midin-6-one

Lawesson’s reagent (133 mg, 0.328 mmol) was added to a
toluene (5 mL) solution of the intermediate from Step B (170
mg, 0.298 mmol). THF (0.5 mL) was added to improve solu-
bility and the reaction was heated to 100° C. for 1 hour in a
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screw cap vial. The reaction was then cooled and concen-
trated in vacuo. The crude product was purified by silica gel
column chromatography using a hexanes/EtOAc gradient to
give the title compound. Chiral separation using SFC on a
Chiralcel OD column provided both enantiomers of the title
compound. 'H NMR (600 MHz, CD.OD): 8 9.45 (s, 1H);
0.04 (dd, J=7.8, 1.2 Hz, 1H); 8.60 (dd, J=4.2, 1.2 Hz, 1H);
7.36(dd, J=7.8,4.2 Hz, 1H); 4.94 (t, J=8.4 Hz, 2H); 4.56 (bs,
2H), 3.01-2.92 (m, 2H); 1.98 (s, 3H). m/z=511.95 (M+H).

EXAMPLE 169

4- Amino-5-Methyl-3-(5-Methyl-1,3,4-Oxadiazol-2-
y1)-2-[1-(3,3,4,4,4-Pentatluorobutyl)-1H-Pyrazolo|3,
4-B|Pyridin-3-yl]-5,7-Dihydro-6H-Pyrrolo[2,3-D]
Pyrimidin-6-One

Step A: N-acetyl-4-amino-5-methyl-6-oxo0-2-[1-(3,3,
4,4 4-pentatluorobutyl)-1H-pyrazolo[3,4-b]pyridin-
3-yl]-6,7-dihydro-5H-pyrrolo| 2,3-d|Jpyrimidine-5-
carbohydrazide

To a THF solution (7 mL) of the intermediate from Step A
in Example 168 (325 mg, 0.67 mmol) was added 1-acetyl-
imidazole (369 mg, 3.35 mmol). The resultant mixture was
stirred at ambient temperature for 16 hours then purified by

silica gel column chromatography using a DCM/MeOH (with
0.5% NH_,OH) gradient to give the title product. m/z=528.0

(M+H).

Step B: 4-amino-3-methyl-3-(5-methyl-1,3,4-oxadia-
zol-2-y1)-2-[1-(3,3,4,4,4-pentatluorobutyl )-1H-pyra-
zolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-6H-pyrrolo| 2,

3-d]pyrimidin-6-one

To the intermediate from Step A (144 mg, 0.273 mmol) was
added approximately 15 mL of polyphosphoric acid and the
resultant mixture heated at 125° C. for 5 hours. The reaction
mixture was poured 1nto a stirring mixture of aqueous pH 7
butifer solution (100 mL) and EtOAc (100 mL). The layers
were separated and the aqueous phase was basified by adding
solid K,CO, portion-wise and was extracted once again with
EtOAc. The combined organic extracts were washed sequen-
tially with aqueous saturated NaHCO, solution, brine, then
dried over MgSO,, filtered, and concentrated in vacuo. The
residue was purified by silica gel column chromatography
using a hexanes/EtOAc gradient to provide the title product.
Chiral separation using SFC on an OD-H column provided
both enantiomers of the title compound. "H NMR (500 MHz,
DMSO-d,): 0 11.48 (1H, s), 9.02 (1H, dd, J=8.07, 1.57 Hz),
8.64 (1H, dd, J=4.50, 1.58 Hz), 7.39 (1H, dd, J=8.08, 4.49
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Hz), 6.90 (2H, s), 4.89 (3H, t, J=6.81 Hz), 3.04-2.91 (3H, m),
1.85 (4H, s). m/z=510.1 (M+H).

EXAMPLE 170

4- Amino-5-Methyl-2-[1-(3,3,4,4,4-Pentatluorobu-
tyl)-1H-Pyrazolo[3,4-B|Pyridin-3-yl]-5-Pyrimidin-2-
yl-5.7-Dihydro-6H-Pyrrolo[2,3-D|Pyrimidin-6-One

o

F3C

A MeOH (2 mL) solution of Intermediate 18 (50 mg, 0.163
mmol, single enantiomer from chiral SFC separation),
sodium bicarbonate (14 mg, 0.163 mmol) and 1-(3,3,4,4,4-
pentafluorobutyl)-1H-pyrazolo|3,4-b]pyridine-3-carboximi-
damide, as described 1n Step E of Example 158 (52 mg, 0.212
mmol) was heated 1n a microwave reactor to 135° C. for 45
minutes. The solution was cooled to room temperature and
the MeOH removed under reduced pressure. The residue was
taken up 1n EtOAc and washed with water, brine and dried
over Na,SO,. The solution was filtered, concentrated 1n

vacuo and the residue purified by silica gel column chroma-
tography using a DCM/MeOH (with NH,OH) gradient to

give the title compound. "H NMR (500 MHz, DMSO-d.): &
11.27 (1H, s), 8.99 (1H, d, ]=8.06 Hz), 8.81 (2H, d, J=4.88
Hz), 8.63 (1H, d, J=4.48 Hz), 7.46 (1H, t, J=4.89 Hz), 7.36
(1H, dd, J=8.06, 4.51 Hz), 6.45 (2H, s), 4.87 (2H, t, J=6.81
Hz), 3.03-2.91 (2H, m), 1.84 (3H, s). m/z=506.2 (M+H).

EXAMPLE 171

4- Amino-2-[6-Chloro-1-(3,3.4,4,4-Pentatluorobu-
tyl)-1H-Indazol-3-yl]-5-Methyl-3-[ 5-Ox0-4-(Propan-
2-y1)-4,5-Dihydro-1,3,4-Oxadiazol-2-yl1]-5,7-Dihy-
dro-6H-Pyrrolo[2,3-D]Pyrimidin-6-One

Cl
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Step A: 4-amino-2-[ 6-chloro-1-(3,3,4.4,4-pentatluo-
robutyl)-1H-1ndazol-3-y1]-5-methyl-5-(5-0x0-4,5-
dihydro-1,3,4-oxadiazol-2-y1)-5,7-dihydro-6H-pyr-
rolo[2,3-d]pyrimidin-6-one

4-amino-2-[6-chloro-1-(3,3,4,4,4-pentatluorobutyl)-1H-
indazol-3-yl]-5-methyl-6-0x0-6,7-dihydro-5SH-pyrrolo[2,3-
d]pyrimidine-5-carbohydrazide, as described in Step A of
Example 166 (1150mg, 2.217 mmol) and 1,1-carbonyldiimi-
dazole (603 mg,3.71 mmol) in 15 mL of CH,Cl, were stirred

for 8 hours at room temperature. Water (15 mL) was added to
the reaction and the mixture was extracted with EtOAc (3x).
The combined organic layer was drnied over Na,SO, and

evaporated under reduced pressure to give the title product.
"H NMR (500 MHz, CD,COCD,) 8 1.72 (s, 3H); 2.76 (m,

2H); 4.6 (t, I=7.1 Hz, 2H); 6.87 (br, 2H), 7.03 (d, J=8.7 Hz,
1H): 7.43 (s, 1H); 8.27 (d, J=8.7 Hz, 1H); 11.2 (s, 1H).
m/z=544.99 (M+H).

Step B: 4-amino-2-[6-chloro-1-(3,3,4,4,4-pentatluo-
robutyl)-1H-1ndazol-3-yl]-5-methyl-5-[ 5-0x0-4-(pro-
pan-2-yl)-4,5-dihydro-1,3,4-oxadiazol-2-yl]-5,7-
dihydro-6H-pyrrolo|2,3-d]pyrimidin-6-one

To the mtermediate from Step A above (120 mg, 0.22
mmol) and finely powdered potasstum carbonate (36.9 mg,
0.264 mmol)1n DMF (3 mL), was added 2-1odopropane (35.9
mg, 0.21 mmol) and the reaction was stirred for 7 hours at
room temperature. Water (4 mL) and ethyl acetate (15 mL)
were then added to the reaction mixture. The water layer was
extracted with ethyl acetate (3x). The combined organic layer
was dried over Na,SO, and evaporated under reduced pres-
sure. The residue was purified by reverse phase HPLC to give
the indicated compound as a white solid. Chiral separation

using SFC on a Chiralcel OJ column provided both enanti-
omers of the title compound. '"H NMR (500 MHz, CDCL,) 8

1.31 (d, J=6.4 Hz, 3H); 1.33 (d, J=6.4 Hz, 3H); 1.77 (s, 3H):
2.84 (t, J=7.8 Hz, 2H); 4.36 (t, J=6.6 Hz, 1H); 4.78 (t, I=7.6
Hz, 2H); 5.34 (s, 2H); 7.27 (d, J=8.7 Hz, 1H); 7.49 (s, 1H);
8.51 (d, J=8.7 Hz, 1H). m/z=587.13 (M+H).

EXAMPLE 172

4-Amino-2-[6-Chloro-1-(3,3,4,4,4-Pentatluorobu-
tyl)-1H-Indazol-3-yl]-5-Methyl-3-[4-(Propan-2-yl)-
5-Thioxo-4,5-Dihydro-1,3,4-Oxadiazol-2-yl]-5,7-
Dihydro-6H-Pyrrolo[2,3-D|Pyrimidin-6-One

Cl
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Step A: 4-amino-2-[6-chloro-1-(3,3.,4.4,4-pentatluo-
robutyl)-1H-1ndazol-3-yl]-5-methyl-5-(5-thioxo-4,5-
dihydro-1,3,4-oxadiazol-2-y1)-5,7-dihydro-6 H-pyr-

rolo[2,3-d]pyrimidin-6-one

Thiophosgene (264 mg, 2.23 mmol) was added to a DCM
(6 mL), THF (4 mL) solution of 4-amino-2-[6-chloro-1-(3,3,
4.4 4-pentatluorobutyl)-1H-1indazol-3-yl1]-5-methyl-6-0xo-
6,7-dihydro-5H-pyrrolo[2,3-A]pyrimidine-5-carbohy-
drazide, as described i Step A of Example 166 (1050 mg,
2.03 mmol) at —78° C. The solution was then stirred at 0° C.
for 1.5 h. The reaction mixture was then evaporated under

reduced pressure. The residue was purified by reverse phase
HPLC to give the product as a white solid. '"NMR (500 MHz,

CD,COCD,) 8 2.037 (s, 3H); 3.12 (m, 2H); 4.95 (t, J=7.1 Hz,
2H); 7.08 (br, 2H); 7.30 (d, J=8.8 Hz, 1H); 7.94 (s, 1H); 8.67
(d, J=8.8 Hz, 1H). m/z=561 (M+H).

Step B: 4-amino-2-[6-chloro-1-(3,3,4,4,4-pentatluo-

robutyl)-1H-indazol-3-yl]-5-methyl-5-[4-(propan-2-

yl)-5-thioxo-4,5-dihydro-1,3,4-oxadiazol-2-yl1]-5.7-
dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one

The 1indicated compound was prepared from the interme-
diate from Step A above, according to the procedure
described 1n Step B 1n Example 171. Chiral separation using
SFC on a Chiralpak AD column provided both enantiomers of
the title compound. '"NMR (500 MHz, CDC1,) 8 1.43 (s, 3H);
1.45 (s, 3H); 1.91 (s,3H); 2.61 (m, 2H); 3.85 (m, 1H); 4.61 (X,
I1=6.4 Hz, 2H); 5.08 (s, 2H); 7.16 (d, J=8.1 Hz, 1H); 7.36 (s,
1H); 8.51 (d, J=8.1 Hz, 1H). m/z=603.03 (M+H).

EXAMPLE 173

4- Amino-5-(1-Ethyl-1H-1,2,3-Triazol-4-y1)-3-Me-
thyl-2-[1-(3,3.,4,4,4-Pentatluorobutyl)-1H-Pyrazolo
[3,4-B]|Pyridin-3-yl]-5,7-Dihydro-6 H-Pyrrolo[ 2,3-D]
Pyrimidin-6-One

Ethyl azide was prepared by adding 10doethane (59.1 ul,
0.731 mmol) and sodium azide (43.2 mg, 0.665 mmol) to

DMF (2.8 mL, 0.08M) 1n a 4 mL vial wrapped 1n aluminum
to1l. After stirring for 12 hours, 4-amino-5-ethynyl-5-methyl-
2-11-(3,3,4,4,4-pentatluorobutyl)-1H-pyrazolo[3,4-b]pyri-
din-3-v1]-5,7-dihydro-6H-pyrrolo| 2,3-dJpyrimidin-6-one
(Example 219) (32.7 mg, 0.266 mmol) was added to the ethyl
azide DMF solution followed quickly by the addition of cop-
per(1l) sulfate (14.14 mg, 0.089 mmol), sodium ascorbate (53
mg, 0.27 mmol) and water (1.5 mL). The reaction was stirred
at 40° C. for 24 h. The reaction was partitioned between
EtOAc and 5% aqueous ammonium chloride solution. The
aqueous layer was extracted with EtOAc. The combined
organic layers were dried (sodium sulfate) and concentrated
in vacuo. Purification by silica gel column chromatography
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using hexanes/EtOAc gradient atforded the indicated product
as a white solid. Chiral separation using SFC on a Chiralpak
IC column provided both enantiomers of the title compound.
"HNMR (500 MHz, CHC1,-d): §8.92 (s, 1H); 8.85 (d, J=8.09
Hz, 1H); 8.58 (d, J=4.37 Hz, 1H); 7.62 (s, 1H); 7.21 (dd,
J=8.05, 4.50 Hz, 1H); 6.85-6.18 (m, 2H); 4.96 (t, JI=7.72 Hz,
2H); 4.39 (q, J=7.38 Hz, 2H); 2.90-2.76 (m, 2H); 1.87 (s, 3H);
1.56 (t, I=7.40 Hz, 3H).). m/z=523.1 (M+H).

EXAMPLE

174

4- Amino-5-[(Cyclopropylmethyl )Amino]-5-Methyl-
2-11-(3,3,4.4,4-Pentatluorobutyl )-1H-Pyrazolo[3.,4-
B]Pyridin-3-yl]-3,7-Dihydro-6H-Pyrrolo[2,3-D]Pyri-
midin-6-One

Step A: tert-butyl {4-amino-5-methyl-6-0x0-2-[1-(3,
3,4,4,4-pentatluorobutyl)-1H-pyrazolo[3,4-b]pyri-
din-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidin-5-
yl }carbamate

The title compound was prepared using 4-amino-5-me-
thyl-6-0x0-2-[1-(3,3,4,4,4-pentatluorobutyl)-1H-pyrazolo
[3,4-b]pyridin-3-y1]-6,7-dihydro-3H-pyrrolo[ 2,3-d]pyrimi-
dine-3-carbohydrazide, as described in Step A of Example

168 using the procedure described 1n Example 166 (substi-
tuting ethanol with t-butanol). m/z=543.2 (M+H).

Step B: 4,5-diamino-5-methyl-2-[1-(3,3,4,4,4-pen-
tatluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-y1]-3,7-
dihydro-6H-pyrrolo|2,3-d|pyrimidin-6-one

The intermediate from Step A (111 mg, 0.205 mmol) was
dissolved in DCM (2.0 mL) and trifluoroacetic acid (0.39 mL,
5.12 mmol). The solution was stirred overnight at room tem-
perature. The reaction was then diluted with EtOAc and
washed with 1N NaOH aq. (twice) and brine. The solution
was then dried over MgSO,, filtered and concentrated in
vacuo. The residue was purified by silica gel column chroma-
tography using a MeOH/EtOAc gradient to give the indicated
product. m/z=443.1 (M+H).

Step C: 4-amino-5-[(cyclopropylmethyl)amino]-3-

methyl-2-[1-(3,3.4,4,4-pentatluorobutyl)-1H-pyra-

zolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-6H-pyrrolo|[ 2,
3-d]pyrimidin-6-one

To the mtermediate from Step B (20 mg, 0.045 mmol) 1in
MeOH (45.2 ul) and DCM (435.2 ul) was added cyclopropan-

ecarbaldehyde (3.17 mg, 0.045 mmol) followed by sodium
triacetoxyborohydride (28.7 mg, 0.136 mmol). The reaction
was stirred for 3 h at room temperature and was quenched
with aqueous NaHCO,. The solution was extracted with
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EtOAc. The organic layer was dried (sodium sulfate), con-
centrated 1n vacuo and purified by silica gel column chroma-

tography to afford the title product as a white solid. 'H NMR
(500 MHz, CHCl,-d): 0 9.20 (s, 1H); 8.77 (d, J=8.07 Hz, 1H);
8.56 (dd, J=4.53, 1.58 Hz, 1H); 7.13 (dd, J=8.08, 4.50 Hz,
1H); 5.55 (s, 2H); 4.95-4 .88 (m, 3H); 2.88-2.74 (m, 2H); 2.27
(dd, J=11.46, 6.00 Hz, 1H); 2.20-1.94 (m, 1H); 1.54 (s, 3H);
0.87-0.80 (m, 1H); 0.48-0.37 (m, 2H); 0.05-0.00 (m, 2H).
m/z=497.1 (M+H).

EXAMPLE 175

{4-Amino-2-[6-Chloro-1-(3,3,4,4,4-Pentafluorobu-
tyl)-1H-Indazol-3-yl]-5-Methyl-6-Ox0-6,7-Dihydro-
SH-Pyrrolo[2,3-D]|Pyrimidin-5-y1} Acetonitrile

Cl

CN

Step A: 4-amino-2-[6-chloro-1-(3,3,4.4,4-pentatluo-
robutyl)-1H-indazol-3-yl]-5-methyl-5,7-dihydro-6H-
pyrrolo[2,3-d|pyrimidin-6-one

The indicated compound was prepared from Intermediate
24 and the intermediate from Step E 1n Example 38 using the

procedure described in Example 157. m/z=461.1 (M+H).

Step B: tert-butyl 4-amino-2-[6-chloro-1-(3,3,4,4,4-
pentatluorobutyl)-1H-1ndazol-3-yl]-5-methyl-6-0xo-
3,6-dihydro-7H-pyrrolo[2,3-d]pyrimidine-7-car-
boxylate

To a solution of the intermediate from Step A above (219
mg, 0.475 mmol) in THF at room temperature was added
DMAP (38.1 mg, 0.475 mmol), followed by the dropwise
addition of di-tert-butyl dicarbonate (110 ul, 0.475 mmol) as
a solution in THF. After stirring at room temperature for 1.5
hours, saturated aqueous NH_C1 was added and the reaction
was partitioned between EtOAc and water. The organic layer
was dried (sodium sulfate), concentrated in vacuo and puri-
fied by silica gel column chromatography using a hexanes/
EtOAc gradient to afford the product as a white solid.
In/z=559.14 (M-H).

Step C {4-amino-2-[ 6-chloro-1-(3,3,4,4,4-pentafluo-
robutyl)-1H-1ndazol-3-yl]-5-methyl-6-0x0-6,7-dihy-
dro-5H-pyrrolo[2,3-d]pyrimidin-5-yl }acetonitrile

A solution of the intermediate from Step B above (102 mg,
0.182 mmol) stirred in THF (3566 ul) was added 2-tert-butyl-
1,1,3,3-tetramethylguanidine (34.2 ul, 0.182 mmol) followed
by 2-bromoacetonitrile (19.02 ul, 0.273 mmol). After stirring,
for 5 minutes at room temperature, saturated aqueous NH_Cl
was added. The reaction mixture reaction was then parti-
tioned between EtOAc and water. The organic layer was dried
(sodium sulfate), filtered and concentrated in vacuo. The
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crude material was taken up in DCM (1 mL) and TFA (280 ul,
3.64 mmol) was added. After 3 hours the reaction was
quenched with agq. NaHCO, and partitioned between water
and EtOAc. The organic layer was dried, concentrated in
vacuo and purified by silica gel column chromatography
using a hexanes/EtOAc gradient to afford the product as a

white solid. Chiral separation using SEFC provided both enan-
tiomers of the title compound. 'H NMR (500 MHz, CHCI,-

d): 5 8.45 (d, 1=8.72 Hz, 1H); 7.43 (s, 1H); 7.18 (dd, 1-8.75.
1.62 Hz, 1H): 5.48 (s, 2H): 4.71 (t, J=7.69 Hz, 2H): 2.9 (d.
1=16.98 Hz, 1H); 2.81-2.68 (m, 2H): 2.67 (d, ]=16.98 Hz.
1H); 1.68 (s, 3H). m/z=500.0 (M+H).

EXAMPLE 176

4-Amino-2-(6-Chloro-1-(3,3,4,4,4-Pentatluorobu-
tyl)-1H-Pyrazolo[3,4-B|Pyridin-3-yl)-N-Cyclopro-
pyl-5-Methyl-6-Ox0-6,7-Dihydro-5H-Pyrrolo[2,3-D]
Pyrimidine-5-Carboxamide

Step A: 3-cyano-1-(3,3.4,4,4-pentatluorobutyl)-1H-
pyrazolo[3,4-b|pyridine 7-oxide

1-(3,3.4,4,4-pentatluorobutyl)-1H-pyrazolo[3.4-b]pyri-

dine-3-carbonitrile, as described in Step D of Example 158
(1.818 g, 6.26 mmol) and 3-chloroperbenzoic acid (7.1 g,
31.68 mmol, 77%) 1n acetic acid (20 mL) were stirred at 75°
C. for 6 hours. The reaction was then evaporated under
reduced pressure to remove acetic acid. To the residue was
added a mixture of hexane/ethyl acetate (2/1, 200 mL total)
and the pH adjusted to 7.0~7.5 with aq. K,CO, at 0° C. The
water layer was extracted with hexane/ethyl acetate (2/1,
2x60 mL). The combined organic layer was drnied over
MgSQO, and evaporated under reduced pressure. The residue
was purilied by silica gel column chromatography using hex-
anes/ethyl acetate eluent to give the desired product as a white
solid. "H NMR (500 MHz, CDCL,): 8 2.86 (m, 2H); 5.44 (t,
J=7.3Hz,2H); 7.31 (t,]J=8.2 Hz, 1H); 7.80 (d, J=8.4 Hz, 1H);
8.38 (d, J=5.1 Hz, 1H). m/z=307.02 (M+H).

Step B: 6-chloro-1-(3,3,4,4,4-pentafluorobutyl)-1H-
pyrazolo[3.4-b]pyridine-3-carbonitrile

To the mtermediate from Step A above (225 mg, 0.735
mmol) was added POCI, (2.8 g, 18.3 mmol) and the mixture
was stirred at 75° C. for 9 hours. The reaction mixture was
then concentrated 1n vacuo to remove POCI,. To the residue
was added hexane/ethyl acetate (2/1, 50 mL) and the pH
adjusted to 7.5~8.0 with aqueous K, CO, at 0° C. The water
layer was extracted with the hexane/ethyl acetate (2/1, 2x20
mL). The combined organic layer was dried over Na,SO,, and
evaporated under reduced pressure. The residue was purified
by silica gel column chromatography using hexane/ethyl
acetate eluent to give the product as a white solid. "H NMR
(500 MHz, CDCl,): 0 2.86 (m, 2H); 4.90 (t, J=8.4 Hz, 2H);
7.42 (d, J=8.4 Hz, 1H); 8.17 (d, J=8.4 Hz, 1H), m/z=325.04

(M+H).
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Step C: 6-chloro-1-(3,3,4.4,4-pentatluorobutyl)-1H-
pyrazolo[3,4-b]pyridine-3-carboximidamide

The title compound was prepared from the intermediate

from Step B above using the procedure described in Step E of 5
Example 138. m/z=341.94 (M+H).
Step D: ethyl 4-amino-2-(6-chloro-1-(3,3,4,4,4-pen-
tatluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl1)-3-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimi- 10

dine-3-carboxylate

The title compound was prepared from the intermediate
from Step C above and Intermediate 22 using the procedure
described in Step F of Example 158. '"H NMR (500 MHz,
CDCl,): 6 1.27 (t, J=7.1 Hz, 3H); 1.79 (s, 3H); 2.84 (m, 2H);
4.2°7 (t, I=7.1 Hz, 2H); 4.93 (t, J=7.7 Hz, 2H); 5.50 (s, 2H);
7.22(d, J=8.4 Hz, 1H); 8.76 (d, J=8.5 Hz, 1H); 8.80 (br, 1H),
m/z=534.08 (M+H).

Step E: 4-amino-2-(6-chloro-1-(3,3,4.4,4-pentatluo-
robutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl)-N-cyclo-
propyl-5-methyl-6-0x0-6,7-dihydro-5SH-pyrrolo[2,3-
d|pyrimidine-5-carboxamide

The title compound was prepared from the intermediate
from Step D above according to the procedure described 1n
Example 160. Chiral separation using SFC on a Chiralcel OD
column provided both enantiomers of the title compound.
"'NMR (500 MHz, CDCl,): & 0.58 (m, 2H); 0.84 (M, 2H);
1.80 (s, 3H); 2.77 (m, 1H); 2.86 (m, 2H); 4.91 (m, 2H); 7.25
(d, J=8.3 Hz, 1H); 7.29 (s, 1H); 8.78 (d, J=8.4 Hz, 1H); 9.31
(br, 1H). m/z=545.15 (M+H).

EXAMPLE 177

4- Amino-2-(6-Cyano-1-(3,3,4,4,4-Pentatluorobutyl )-
1H-Pyrazolo[3,4-B|Pyridin-3-yl)-N-Cyclopropyl-5-
Methyl-6-Ox0-6,7-Dihydro-5H-Pyrrolo[2,3-D|Pyri-

midine-5-Carboxamide

A DMF (4 mL) solution containing 4-amino-2-(6-chloro-
1-(3,3.4,4.,4-pentafluorobutyl)-1H-pyrazolo[ 3,4-b]pyridin-
3-y1)-N-cyclopropyl-5-methyl-6-0x0-6,7-dihydro-5H-pyr-
rolo[2,3-d]pyrimidine-3-carboxamide, as described in
Example 176, (149 mg, 0.273 mmol), zinc cyanide (19.3 mg,
0.164 mmol), 1,1'-bis(diphenylphosphino)ierrocene (15.16
mg, 0.027 mmol), and tris(dibenzylideneacetone)dipalla-
dium (0) (12.52 mg, 0.014 mmol) was degassed for 1 hour at
rt. The reaction mixture was then stirred for 15 hours at 130°
C. The reaction mixture was then cooled and ethyl acetate (30
ml.) and water (10 mL) were added. The water layer was
extracted with ethyl acetate (3x20 mL). The combined
organic layer was dried over Na,SO, and evaporated under
reduced pressure. The residue was purified by reverse phase
HPLC to atford the indicated product. Chiral separation using
SFC on a Chiralcel OD column provided both enantiomers of
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the title compound. 'NMR (500 MHz, CD,COCD,): 8 0.56
(m, 2H); 0.71 (M, 2H); 1.73 (s, 3H); 2.77 (m, 1H); 3.06 (m,
2H); 5.02 (t, J=7.0 Hz, 2H); 7.00 (br, 2H); 7.52 (br, 1H); 7.84
(d, J=8.2 Hz, 1H); 9.28 (d, J=8.2 Hz, 1H). m/z=536.1 (M+H).

EXAMPLE

178

4-Amino-N-Cyclopropyl-2-(6-Methoxy-1-(3,3,4,4,4-
Pentafluorobutyl)-1H-Pyrazolo[3,4-B|Pyrndin-3-yl)-
S>-Methyl-6-Ox0-6,7-Dihydro-5SH-Pyrrolo[2,3-D]
Pyrimidine-3-Carboxamide

A methanol (1.5 mL, anhydrous) solution containing
4-amino-2-(6-chloro-1-(3,3,4,4.4-pentatluorobutyl )-1H-
pyrazolo[3.,4-b]pyridin-3-yl)-N-cyclopropyl-5-methyl-6-
0x0-6,7-dihydro-5H-pyrrolo[ 2,3-d]pyrimidine-3-carboxam-
ide, as described in Example 176, (62 mg, 0.114 mmol) and
sodium methoxide (0.21 ml, 0.91 mmol, 25% in methanol)
was stirred for 10 hours at 60° C. The reaction mixture was
cooled and adjusted to pH 7.0 with 2N HCI aq. at 0° C. The
residue was purified by reverse phase HPLC to afford the
indicated product. Chiral separation using SFC on a Chiralcel
OJ column provided both enantiomers of the title compound.
"H NMR (500 MHz, CD,COCD,): 8 0.61 (m, 2H); 0.77 (M,
2H); 1.83 (s, 3H); 2.85 (m, 1H); 3.04 (m, 2H); 4.05 (s, 3H);
4.88 (m, 2H); 6.78 (d, J=8.7 Hz, 2H); 7.72 (br, 1H); 7.84 (d,
J=8.6 Hz, 1H); 9.13 (d, J=8.6 Hz, 1H). m/z=541.21 (M+H).

EXAMPLE

179

4-Amino-N-Cyclopropyl-5-Methyl-2-(6-Methyl-1 -
(3,3.4,4,4-Pentatluorobutyl)-1H-Pyrazolo[3,4-B]
Pyridin-3-yl)-6-Ox0-6,7-Dihydro-SH-Pyrrolo[2,3-D]
Pyrimidine-3-Carboxamide

Methylmagnesium bromide (0.42 ml, 0.584 mmol, 1.4 M
in THF) was added to a THF (1.2 ml) and NMP (0.3 ml)
solution containing 4-amino-2-(6-chloro-1-(3,3,4,4,4-pen-
tatluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl)-N-cyclo-
propyl-5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]pyri-
midine-5-carboxamide, as described in Example 176, (53
mg, 0.097 mmol) and iron(111) acetylacetonate (34.4 mg,

0.097 mmol). After stirring at rt for 30 min. the reaction
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mixture was adjusted to pH 7 with 1IN HCI at 0° C. The
reaction mixture was filtered through a plug of Celite™ (di-
atomaceous ecarth) and the filtrate was washed with ethyl
acetate (30 mL). The combined organic fractions were evapo-
rated under reduced pressure. The residue was purified by
reverse phase HPLC to afford the indicated product. Chiral
separation using SFC on a Chiralcel OJ column provided both
enantiomers of the title compound. 'H NMR (500 MHz,
CD;COCD5): 00.58 (im, 2H); 0.73 (M, 2H); 1.78 (s, 3H); 2.68
(s, 3H), 2.80 (m, 1H); 3.10 (m, 2H); 4.94 (t, J=7.1 Hz, 2H);
7.26 (d, J=8.2 Hz, 2H); 7.52 (br, 1H); 7.79 (br, 1H); 8.74 (d,
J=8.2 Hz, 1H). m/z=525.17 (M+H).

EXAMPLE 130

4- Amino-5-| 1-(Cyclopropylmethyl)-1H-1,2,3-Tna-
70l-4-yl1]-5-Methyl-2-[1-(3,3,3-Tritluoropropyl)-1H-
Pyrazolo[3,4-B|Pyridin-3-yl1]-5,7-Dihydro-6H-Pyr-
rolo[2,3-D|Pyrimidin-6-One

=
NI,
N\ / N / N\N/\ﬂ
Z
N
Fe” NS N'"'““N/ \N %
I'}*II O

Step A: 1-(3,3,3-trifluoropropyl)-1H-pyrazolo[3,4-b]
pyridine-3-carbonitrile

1H-pyrazolo[3,4-b]pyridine-3-carbonitrile, as described
in Step C of Example 158 (30 g, 208 mmol), 3-bromo-1,1,1-
tritfluoropropane (44.5 mlL., 416 mmol) and potassium carbon-
ate (95 g, 687 mmol) were combined 1n a flask with acetoni-
trile (300 mL) and stirred at 40° C. After 5 h, the reaction was
cooledtortand EtOAc and water were added. The layers were
separated and the aqueous layer was washed two times with
EtOAc. The combined organics were dried (Na,SO,) and
filtered. The solvent was removed under reduced pressure and
the material was used without further purification. '"H NMR
(500 MHz, DMSO-d;): 0 8.77 (d, J=4.50 Hz, 1H); 8.46 (d,
J=8.23 Hz, 1H); 7.51 (dd, J=8.22, 4.47 Hz, 1H); 4.86 (X,
J=6.66 Hz, 2H); 3.10-2.98 (m, 2H). m/z=241.1 (M+H).

Step B: 1-(3,3,3-trifluoropropyl)-1H-pyrazolo[3.,4-b]
pyridine-3-carboximidamide

To the mmtermediate from Step A above (44.4 g, 185 mmol)
in MeOH (16 mL) at rt was added sodium methoxide (13.98
g, 259 mmol). After stirring for 3 hours, acetic acid (42.3 mL,
739 mmol) and ammomum chloride (12.85 g, 240 mmol)
were added to the reaction. The resulting slurry was heated to
65° C. and stirred for 4 hours. The reaction was then cooled to
rt and quenched with EtOAc and saturated aqueous NaHCO,.
The aqueous layer was removed and back extracted with
EtOAc (4x). The combined organic layers were washed with
20% brine and dried over Na,SO,, filtered and the solvent
removed under vacuum. EtOAc was added and the precipi-
tated product was filtered and washed with methyl tert-butyl
cther. The solid was dried at rt under vacuum oven overnight
and the material used without further purification. 'H NMR
(500 MHz, CH;OH-d,): 0 8.74 (d, J=4.57 Hz, 1H); 8.52 (d,
J=8.32 Hz, 1H); 7.51 (dd, J=8.31, 4.44 Hz, 1H); 4.96 (1,
J=6.91 Hz, 3H); 3.08-2.97 (m, 2H). m/z:258.3 (M+H).
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Step C: 4-amino-5-ethynyl-5-methyl-2-[1-(3,3,3-
tritluoropropyl)-1H-pyrazolo[3.4-b]pyridin-3-yl1]-3,
7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one

The mtermediate from Step B above (750 mg, 2.92 mmol),
Intermediate 25 (555 mg, 2.92 mmol) and potassium bicar-
bonate (613 mg, 6.12 mmol) were combined 1n a flask fol-
lowed by the addition of t-BuOH (7.3 mL). The reaction was
heated to 80° C. and stirred for 16 hours. The reaction was
quenched with saturated aqueous ammomum chloride and
diluted with water and EtOAc. The organic layer was sepa-
rated and dried (sodium sulfate). Purification by silica gel

column chromatography using a hexanes/EtOAc gradient
afforded the product as an off-white solid. 'H NMR (500

MHz, CHCl;-d): 6 8.85 (d, J=7.91 Hz, 1H); 8.60 (d, J=4.48
Hz, 1H); 7.26 (s, 1H); 5.18 (s, 2H); 4.92 (t, I=7.59 Hz, 2H);
2.96-2.84 (m, 2H); 2.51 (s, 1H); 1.78 (s, 3H). m/z=402.1
(M+H).

Step D: 4-amino-5-[1-(cyclopropylmethyl)-1H-1,2,
3-triazol-4-yl1]-5-methyl-2-[1-(3,3,3-trifluoropropyl )-
1H-pyrazolo[3,4-b]pyridin-3-yl]-3,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one

To (bromomethyl)cyclopropane (150 mg, 0.822 mmol) 1n
DMF (2492 ul) was added sodium azide (50.2 mg, 0.772
mmol) in a 4 mL vial wrapped 1n aluminum foil. The solution
was left to stir for 16 hours at rt. To the azide solution was
added water (1.5 mL), the intermediate from Step C (100 mg,
0.249 mmol), copper(1l) sulfate (15.91 mg, 0.100 mmol) and
sodium ascorbate (49.4 mg, 0.249 mmol). The solution was
heated to 40° C. and stirred for an additional 24 h. The
reaction was then filtered through a pad of Celite™ (diato-
maceous earth) and partitioned between EtOAc and water.
The organic layer was separated, dried (sodium sulfate) and
concentrated 1 vacuo under vacuum. Purification by silica
gel column chromatography using a hexanes/EtOAc gradient
alforded the product as a white solid. Chiral separation using
SFC provided both enantiomers of the title compound. "H
NMR (500 MHz, CHCI1,-d): 6 8.86 (dd, J=8.06, 1.59 Hz, 1H);
8.58(dd,J=4.52,1.57Hz, 1H);7.71 (s, 1H); 7.22 (dd, J=8.08,
4.50 Hz, 1H); 4.90 (dd, J=9.19, 6.28 Hz, 2H); 4.25-4.13 (m,
2H); 2.95-2.83 (m, 2H); 1.88 (s, 3H); 1.33-1.24 (m, 1H);
0.73-0.68 (m, 2H); 0.45-0.41 (m, 2H). m/z=499.1 (M+H).

EXAMPLE

131

4- Amino-N-Cyclopropyl-5-Methyl-6-Oxo0-2-[1-(3,3,
3-Trifluoropropyl)-1H-Pyrazolo[3,4-B|Pyridin-3-vyl]-
6,7-Dihydro-SH-Pyrrolo[2,3-D]Pyrimidine-5-Car-

boxamide
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Step A: ethyl 4-amino-5-methyl-6-oxo0-2-[1-(3,3,3-
trifluoropropyl)-1H-pyrazolo[3.4-b]pyridin-3-yl1]-6,
7-dihydro-5H-pyrrolo| 2,3-dJpyrimidine-5-carboxy-
late

The title compound was prepared from 1-(3,3,3-trifluoro-
propyl)-1H-pyrazolo[3,4-b]pyridine-3-carboximidamide, as
described 1n Step B of Example 180 using the procedures
described in Example 158. m/z=450.1 (M+H).

Step. B: 4-amino-N-cyclopropyl-3-methyl-6-0x0-2-[1-(3,
3,3 -trifluoropropyl-1H-pyrazolo[3,4-b]pyridin-3-yl]-6,7-di-
hydro-3SH-pyrrolo[2,3-d]pyrimidine-3-carboxamaide

To the mtermediate from Step A above (165 mg, 0.367
mmol) was added cyclopropylamine (3.31 mL, 47.7 mmol)
and the resultant mixture heated to 50° C. for 16 hours. The
reaction mixture was concentrated 1in vacuo and the residue
purified by silica gel column chromatography using a DCM/
MeOH (wi1th 0.5% NH_OH) gradient. Chiral separation using
SFC on a Chiralcel OJ-H column provided both enantiomers
of the title compound. "H NMR (500 MHz, DMSO-d,): &
11.23 (1H, s), 9.02 (1H, dd, J=8.08, 1.55 Hz), 8.62 (1H, dd,
1=4.50, 1.57 Hz), 7.64 (1H, d, J=4.05 Hz), 7.37 (1H, dd,
J=8.08, 4.49 Hz), 6.76 (2H, s), 4.81 (2ZH, t, J=6.60 Hz),
3.06-2.94 (2H, m), 2.67-2.60 (1H, m), 1.55(3H, s), 0.62-0.53
(2H, m), 0.50-0.41 (2H, m). m/z=461.3 (M+H).

EXAMPLE 132

4-Amino-5-Methyl-6-Oxo-N-(Pyridin-3-y1)-2-[1-(3,
3,3-Trifluoropropyl)-1H-Pyrazolo[3,4-B|Pyridin-3-
yl]-6,7-Dihydro-5H-Pyrrolo[2,3-D]Pyrimidine-5-
Carboxamide

Step A: 4-amino-5-methyl-6-0x0-2-[1-(3,3,3-trifluo-
ropropyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihy-
dro-SH-pyrrolo[2,3-d]pyrimidine-5-carbohydrazide

The title compound was prepared from ethyl 4-amino-5-
methyl-6-ox0-2-[1-(3,3,3-trifluoropropyl)-1H-pyrazolo[3,4-
b]pyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-
S-carboxylate, as described 1n Step A of Example 181 using
the procedure described 1n Step A of Example 168.

m/z=436.1 (M+H).

Step B: 4-amino-5-methyl-6-0xo-N-(pyridin-3-yl)-2-
[1-(3,3,3-trifluoropropyl)-1H-pyrazolo[3,4-b]pyri-
din-3-yl]-6,7-dihydro-5H-pyrrolo[ 2,3-dJpyrimidine-
S-carboxamide

To a THF solution (2 mL) of the intermediate from Step A
(227 mg, 0.521 mmol) at 0° C. was added trifluoroacetic acid
(0.044 mL, 0.574 mmol) and tert-butyl nitrite (0.186 mlL,
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1.564 mmol). After stirring at 0° C. for 30 minutes, the mix-
ture was concentrated 1n vacuo, ensuring that the temperature
was maintained below 40° C. The residue was suspended in
acetonitrile (3 mL), cooled to 0° C., and 3-aminopyridine
(245 mg, 2.61 mmol) was added 1n one portion. The resultant
mixture was heated to 40° C. for one hour, and then stirred at
ambient temperature for 16 hours. The mixture was concen-
trated 1n vacuo, suspended 1n EtOAc and washed sequentially
with water (4x), saturated aqueous ammomnium chloride solu-
tion (2x), and brine. The organic layer was dried over MgSO,,,
filtered, and concentrated 1n vacuo. Purification by silica gel
column chromatography using DCM/MeOH (with 0.5%
NH_OH) gradient provided the title compound. Chiral sepa-
ration using SFC on a Chiralpak IC column provided both
enantiomers of the title compound, 'H NMR (500 MHz,
DMSO-d,): 0 9.53 (1H, s), 9.05 (1H, dd, J=8.08, 1.58 Hz),
8.77(1H,d, J=2.48 Hz), 8.63 (1H, dd, J=4.47, 1.58 Hz), 8.28
(1H, d, J=4.69 Hz), 8.00 (1H, d, J=8.47 Hz), 7.36 (2H, ddd,
I1=21.65, 8.21, 4.57 Hz), 6.86 (2H, s), 4.85-4.77 (2H, m),
3.06-2.95 (2H, m), 1.72 (3H, s). m/z=498.2 (M+H).

EXAMPLE

133

4-Amino-2-[6-Chloro-1-(3,3,3-Tritluoropropyl)-1H-

Pyrazolo[3,4-B|Pyridin-3-y1]-N-Cyclopropyl-3-Me-

thyl-6-Ox0-6,7-Dihydro-5SH-Pyrrolo[2,3-D|Pyrimi-
dine-3-Carboxamide

Step A: 1-(3,3,3-trifluoropropyl)-1H-pyrazolo[3,4-b]
pyridine-3-carbonitrile 7-oxide

The title compound was prepared from 1-(3,3,3-trifluoro-
propyl)-1H-pyrazolo[3,4-b]pyridine-3-carbonitrile, as
described 1in Step A of Example 180 according to the proce-
dure described 1n Step A of Example 176. m/z=257.0 (M+H).

Step B: 6-chloro-1-(3,33-trifluoropropyl)-1H-pyra-
zolo[3,4-b]pynidine-3-carbonitrile

The title compound was prepared from the intermediate

from Step A above according to the procedure described Step
B of Example 176. m/z=275.0 (M+H).

Step C: 6-chloro-1-(3,3,3-trifluoropropyl)-1H-pyra-
70lo[3,4-b]pyridine-3-carboximidamide

The title compound was prepared from the intermediate
from Step B above according to the procedure described for

Step E of Example 158. m/z=292.2 (M+H).
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Step D: Ethyl 4-amino-2-[6-chloro-1-(3,3,3-trifluo-
ropropyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-5-methyl-
6-0x0-6,7-dihydro-SH-pyrrolo[2,3-d]pyrimidine-3-
carboxylate

The title compound was prepared from the intermediate
from Step C above according to the procedure described for

Step F of Example 158. m/z=484.0 (M+H).

Step E: 4-amino-2-[6-chloro-1-(3,3,3-trifluoropro-

pyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-N-cyclopro-

pyl-5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[ 2,3-d]
pyrimidine-5-carboxamide

The title compound was prepared from the intermediate
from Step D above according to the procedure described for

Example 160. 'NMR (500 MHz, CD,COCD;): § 8.99 (d,
J=8.2 Hz, 1H); 7.50 (br, 1H); 7.34 (d, J=8.2 Hz, 2H); 7.08 (br,
2H); 4.88 (t, J=7.0 Hz, 2H); 3.10 (m, 2H); 2.80 (m, 1H); 1.75
(s, 3H); 0.72 (m, 2H) 0.56 (m, 2H). m/z=495.0 (M+H).

EXAMPLE 184

4-Amino-N-Cyclopropyll-5-Methyl-2-[ 6-Methyl-1-

(3,3,3-Trfluoropropyl)-1H-Pyrazolo|3.,4-B|Pyridin-

3-y1]-6-0Ox0-6,7-Dihydro-3SH-Pyrrolo[ 2,3-D|Pyrimi-
dine-5-Carboxamide

-
'Y

L

N
Fgc/\/ o

Tz,

Methyl magnesium bromide (2.08 mL, 2.91 mmol, 1.4 M
in THF) was added to 4-amino-2-[6-chloro-1-(3,3,3-trifluo-
ropropyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-N-cyclopropyl-
S-methyl-6-0x0-6,7-dihydro-SH-pyrrolo[ 2,3-d]pyrimidine-
S-carboxamide, as described in Example 183, (240 mg, 0.485
mmol) and 1iron(111) acetylacetonate (171 mg, 0.485 mmol)
in THF (2.8 mL) and NMP (0.7 mL). The solution was then
stirred for 30 min. at rt. The reaction mixture was adjusted to
pH 7.0 with 1IN HCl at 0° C. The reaction mixture was filtered
through a plug of Celite™ (diatomaceous earth) and the fil-
trate was washed with EtOAc (30 mL). The combined organic
fractions were evaporated under reduced pressure. The resi-
due was purified by reverse phase HPLC to atford the product
as a white solid. Chiral separation using SFC provided both
enantiomers of the title compound. 'H NMR (500 MHz,
CD,COCD,): 08.87(d,J=8.2 Hz, 1H); 7.53 (br, 1H); 7.22 (d,
J=8.2 Hz, 2H); 7.10 (br, 1H); 4.89 (t, JI=7.0 Hz, 2H); 3.06 (m,
2H); 2.79 (m, 1H); 2.67 (s, 3H); 1.73 (s, 3H); 0.72 (m, 2H);
0.56 (m, 2H). m/z=475.1 (M+H).
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EXAMPLE

185

4-Amino-N-Cyclopropyl-2-[6-Methoxy-1-(3,3,3-
Trifluoropropyl)-1H-Pyrazolo[3,4-B|Pyridin-3-yl]-3-
Methyl-6-Ox0-6,7-Dihydro-5H-Pyrrolo[2,3-D|Pyri-
midine-S-Carboxamide

MeO
-
/ NH>
N\ N= Me O
/7 \
FBC/\/N'--.._N \N / NA

The title compound was prepared from 4-amino-2-[6-
chloro-1-(3,3,3-trifluoropropyl)-1H-pyrazolo[3.4-b]pyridin-
3-yl]-N-cyclopropyl-5-methyl-6-0x0-6,7-dihydro-SH-pyr-
rolo[2,3-d]pyrimidine-5-carboxamide, as described 1n

Example 183, according to the procedure described for
Example 178. lH NMR (500 MHz, CD,COCD,): ¢ 8.80 (d,

1=8.6 Hz, 2H); 7.65 (br, 1H); 6.96 (br, 2H); 6.70 (d, ]=8.6 Hz,
1H); 4.80 (m, 2H); 4.03 (s, 3H); 3.02 (m, 2H); 2.78 (m, 1H):
1.70 (s, 3H); 0.72 (m, 2H); 0.54 (m, 2H). m/z=491.0 (M+H).

EXAMPLE

136

S5-Methyl-4-(Methylamino)-2-[1-(3,3,4,4,4-Pen-
tafluorobutyl)-1H-Pyrazolo[3,4-B|Pyridin-3-y1]-3-
Phenyl-5,7-Dihydro-6H-Pyrrolo[2,3-D]Pyrimidin-6-

One
N/_
\ / \
/ N NH
SN
F N F
F
F HN
‘ O

Step A: 4-bromo-5-methyl-2-[1-(3,3,4,4,4-pentatluo-
robutyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-5-phenyl-

S5, 7-dihydro-6H-pyrrolo[ 2,3-d]pyrimidin-6-one

4-amino-5-methyl-2-[1-(3,3.4,4.,4-pentatluorobutyl)-1H-
pyrazolo[3,4-b|pyridin-3-yl]-5-phenyl-5,7-dihydro-6H-pyr-
rolo[2,3-d]pyrimidin-6-one (Example 84) (294 mg, 0.584
mmol), tert-butyl nitrite (0.104 mL, 0.876 mmol), copper (1)
bromide (157 mg, 0.701 mmol) and 1,2-dichloroethane (10
ml.) were mixed 1n a sealed tube and heated at 65° C. for 3 h.
The crude reaction mixture was partitioned between water
and DCM. The separated aqueous phase was back extracted
with EtOAc. The combined organic extracts were concen-
trated in vacuo. The residue was purified by reverse phase

HPLC to give the title product, as a solid. m/z=567.1 (M+H).
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Step B: -methyl-4-(methylamino)-2-[1-(3,3,4.4.,4-
pentatluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-
S-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-
one

The ntermediate from Step A above (100 mg, 0.176

mmol), methylamine (0.881 mL, 1.763 mmo, 2 M 1n THF)
and THF (2 mL) were sealed in a microwave tube and subject

to microwave 1rradiation at 140° C. for 2 h. The reaction
mixture was partitioned between brine and EtOAc. The com-
bined organic extracts were dried (Na,SQO,), filtered and con-

centrated 1n vacuo. The residue was purified by reverse phase
HPLC to give the title product, as a solid. "HNMR (500 MHz,

CD,0OD) 8 9.01 (dd, J=8.1, 1.6 Hz, 1H); 8.6 (dd, J=4.5, 1.6
Hz, 1H); 7.39-7.32 (m, 5H); 7.32-7.27 (m, 1H); 4.96 (t, ]=7.3
Hz, 3H); 3.07 (s, 3H); 3.05-2.91 (m, 2H); 1.88 (s, 3H).
m/z=518.1 (M+H).

EXAMPLE 187

N-Cyclopropyl-5-Methyl-4-(Methylamino)-6-Oxo-
2-11-(3,3.,4,4,4-Pentatluorobutyl)-1H-Pyrazolo[ 3,4-
B]Pyridin-3-yl]-6,7-Dihydro-5H-Pyrrolo[2,3-D]Pyri-
midine-5-Carboxamide

Step A: ethyl 4-bromo-5-methyl-6-ox0-2-[1-(3,3,4.4,
4-pentatluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-
yl]-6,7-dihydro-5H-pyrrolo[ 2,3-d]pyrimidine-5-car-
boxylate

cthyl 4-amino-5-methyl-6-ox0-2-[1-(3,3,4,4,4-pentatluo-
robutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-carboxylate, as prepared by the
procedure described in Example 158, (615 mg, 1.231 mmol),
tert-butyl nitrite (0.220 mL, 1.847 mmol), copper (II) bro-
mide (330 mg, 1.478 mmol) and 1,2-dichloroethane (20 mL)
were mixed 1n a sealed tube and heated at 65° C. for 2 h. The
reaction mixture was partitioned between water and DCM.
The separated aqueous phase was back extracted with EtOAc.
The combined organic extracts were concentrated 1n vacuo.

The residue was purified by reverse phase preparative HPLC
to afford the title product, as a solid. m/z=563.1 (M+H).

Step B: ethyl 5-methyl-4-(methylamino)-6-0x0-2-[1-

(3,3,4.,4,4-pentatluorobutyl)-1H-pyrazolo[3,4-b]pyri-

din-3-yl]-6,7-dihydro-5H-pyrrolo[ 2,3-dJpyrimidine-
S-carboxylate

The ntermediate from Step A above (190 mg, 0.337

mmol), methylamine (2M 1n THF) (0.843 mL, 1.687 mmol)
and THF (2 mL) were sealed 1n a microwave tube and sub-
jected to microwave irradiation at 150° C. for 3 h. The reac-
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tion mixture was partitioned between brine and EtOAc. The
combined organic extracts were dried (Na,SO,), filtered and
concentrated 1n vacuo to afford a dark solid. The residue was

purified by reverse phase preparative HPLC to give the title
product, as a solid. 'H NMR (500 MHz, DMSO-d,): 8 11.35

(s, 1H); 8.87 (d, J=8.1 Hz, 1H); 8.64-8.62 (m, 1H); 7.39 (dd.,
J=8.1, 4.5 Hz, 1H); 6.61 (d, J=4.9 Hz, 1H); 4.88 (1, 1=6.8 Hz,
2H); 4.12-4.07 (m, 2H); 3.04-2.90 (m, SH); 1.61 (s, 3H); 1.09
(t, J=7.1 Hz, 3H). m/z=514.1 (M+H).

Step C: N-cyclopropyl-5-methyl-4-(methylamino)-6-
0x0-2-[1-(3,3.4.4,4-pentatluorobutyl)-1H-pyrazolo
[3.,4-b]pyridin-3-yl]-6,7-dihydro-SH-pyrrolo[2,3-d]

pyrimidine-5-carboxamide

The intermediate from Step B above (65 mg, 0.127 mmol)
and cyclopropylamine (0.088 mL, 1.266 mmol) in MeOH (1

ml ) were sealed 1n a microwave tube and heated at 80° C. for
2 days.

The reaction mixture was concentrated in vacuo. The
resulting crude material was partitioned between brine and
EtOAc. The combined organic extracts were dried (Na,SO,),
filtered and concentrated in vacuo. The residue was purified
by reverse phase HPLC to afford the title compound. Chiral
separation using SFC on a Chiralpak AD column provided
both enantiomers of the title compound. "H NMR (500 MHz,
CD,0D): 6 8.97 (dd, J=8.1, 1.6 Hz, 1H); 8.60 (dd, J=4.5, 1.6
Hz, 1H); 7.35 (dd, J=8.1, 4.5 Hz, 1H); 4.93 (t, J=1.4 Hz, 2H);
3.18 (s, 3H); 3.02-2.89 (m, 2H); 2.69 (tt, J=7.2, 3.9 Hz, 1H);
1.69 (s, 3H); 0.78-0.69 (m, 2H); 0.58-0.49 (m, 2H).
m/z=525.1 (M+H).

EXAMPLE 1838

2-[6-Chloro-1-(3,3,4,4,4-Pentafluorobutyl )-1H-Inda-
70l-3-yl]-5-Methyl-4-(Methylamino)-5-Phenyl-5,7-
Dihydro-6H-Pyrrolo[ 2,3-D|Pyrimidin-6-One

Cl
N NH

N\ . ~

F N \
F N A
F
F HN
F

O

Step A: 4-brom-2-[6-chloro-1-(3,3.,4,4,4-pentatluo-
robutyl)-1H-1ndazol-3-yl]-5-methyl-5-phenyl-5,7-
dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one

4-amino-2-[6-chloro-1-(3,3,4,4,4-pentatluorobutyl)-1H-
indazol-3-yl]-5-methyl-5-phenyl-3,7-dihydro-6 H-pyrrolo| 2,
3-d]pyrimidin-6-one, as described in Example 58, (450 mg,
0.838 mmol), text-butyl nitrite (0.199 mlL, 1.676 mmol), cop-
per (II) bromide (225 mg, 1.006 mmol) and 1,2-dichloroet-
hane (8.5 mL) were mixed 1n a sealed tube and heated at 65°
C. overnight. The reaction mixture was partitioned between
water and DCM. The combined organic extracts were dried
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(Na,SQO,), filtered and concentrated in vacuo to atford a dark
mixture. The residue was purified by reverse phase HPLC to

alford the title product, as a solid. m/z=599.9 (M+H).

Step B: 2-[6-chloro-1-(3,3,4,4,4-pentatluorobutyl)-
1 H-indazol-3-yl1]-5-methyl-4-ethylamino)-5-phenyl-
S, 7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one

The intermediate from Step A above (35 mg, 0.058 mmol),
methylamine (0.058 mL, 0.117 mmol, 2M 1n THF) and THF
(0.5 mL) were stirred 1n a sealed tube at 50° C. for 1.5 h, then
at 65° C. overnight. The reaction mixture was subjected to
microwave irradiation at 150° C. for 2 h, The reaction mixture
was partitioned between brine and EtOAc. The combined
organic extracts were dried (Na,SQ,), filtered and concen-
trated 1n vacuo. The residue was purified by reverse phase
HPLC to afford the indicated product, as a solid. "H NMR
(500 MHz, CD,0D): 0 8.64 (d, J=8.7 Hz, 1H); 7.77 (d, J=1.6
Hz, 1H); 7.38-7.31 (m, 4H); 7.32-7.28 (m, 2H); 4.82 (d, 7.1
Hz, 2H); 3.07 (s, 3H); 3.00-2.88 (m, 2H); 1.88 (s, 3H).
m/z=551.0 (WE).

EXAMPLE 189

S5-Methyl-4-(Methylamino)-5-(5-Methyl-1,3,4-Oxa-
diazol-2-y1)-2-[1-(3,3,4,4,4-Pentafluorobutyl)-1H-
Pyrazolo [3,4-B]|Pyridin-3-yl1]-5,7-Dihydro-6 H-Pyr-
rolo[2,3-D|Pyrimidin-6-One

Step A: 4-bromo-5-methyl-5-(5-methyl-1,3,4-0xa-
diazol-2-y1)-2-[1-(3,3,4,4,4-pentatluorobutyl )-1H-
pyrazolo|3,4-b]pyridin-3-y1]-3,7-dihydro-6H-pyrrolo
[2,3-d]pyrimidin-6-one

To a 1,2-dichloroethane (3 mL) solution of 4-amino-5-
methyl-5-(5-methyl-1,3,4-oxadiazol-2-yl)-2-[1-(3,3,4,4.,4-
pentatluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-y1]-3,7-d1-
hydro-6H-pyrrolo[2,3-d]pyrimidin-6-one, as described in
Example 169, (144 mg, 0.283 mmol) 1n a screw-cap vial was
added CuBr, (126 mg, 0.565 mmol) and tert-butyl nitrite
(0.067 mL, 0.565 mmol). The vial was purged with nitrogen,
capped, and heated at 65° C. for 45 minutes. An additional
amount of CuBr, (126 mg, 0.565 mmol) and tert-butyl nitrite
(0.067 mL, 0.565 mmol) was added and the reaction solution
was heated for 1 hour. The reaction mixture was cooled,
diluted with DCM and washed with a 0.1 M aqueous ethyl-
enediaminetetraacetic acid solution. The aqueous layer was
back-extracted with EtOAc and the organic layers were com-
bined, dried over MgSQO,,, filtered, and concentrated 1n vacuo.
Purification by preparative TLC using 5% MeOH in DCM
(with 0.5% NH_,OH) as eluent provided the title compound.
m/z=574.0 (M+H).
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Step B: 5-methyl-4-(methylamino)-5-(5-methyl-1,3,
4-oxadiazol-2-yl)-2-[1-(3,3,4,4,4-pentatluorobutyl)-
1H-pyrazolo[3,4-b]pyridin-3-yl]-3,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one

To a THF solution (9 mL) of the intermediate from Step A
above (116 mg, 0.202 mmol) was added a 2 M methanol
solution of methylamine (0.809 mL, 1.619 mmol) and the
resultant mixture heated at 140° C. under microwave irradia-
tion for 1 hour. Purification by silica gel column chromatog-
raphy using DCM/MeOH (with 0.5% NH_ OH) gradient pro-
vided the title compound. Chiral separation using SFC on a
Chiralcel OD column provided both enantiomers of the title

compound. "HNMR (500 MHz, DMSO-d,): § 11.52 (1H, s),
8.90-8.86 (1H, m), 8.66-8.64 (1H, m), 7.42 (1H, dd, J=8.08,
4.49 Hz), 6.77 (1H, d, J=5.11 Hz), 4.90 (2H, t, J=6.81 Hz),
3.05-2.92 (5H, m), 1.86 (3H, s). 'HNMR 3 (ppm) (DMSO-d,
with added D,0O): 8.86 (1H, d, J=8.14 Hz), 8.60 (1H, d,
I=4.35 Hz), 7.40 (1H, dd, J=8.09, 4.54 Hz), 4.88 (2H, t,
J=6.46 Hz), 2.99-2.85 (5H, m), 2.45 (3H, s), 1.81 (3H, s).
m/z=524.1 (M+H).

EXAMPLE 190

4- Amino-5-Methyl-2-[1-(3,3.4,4,4-Pentatluorobutyl)
Imidazo[1,5-A]Pyridin-3-yl]-5-Phenyl-5,7-Dihydro-
6H-Pyrrolo[2,3-D]Pyrimidin-6-One

F;CF,C

Step A: 4,4,5,5,5-pentafluoro-N-methoxy-N-methyl-
pentanamide

Triethylamine (1.082 mlL, 7.81 mmol) was added to a
stirred solution of 4,4,35,5,5-pentatluoropentanoic acid (1.00
g, 5.21 mmol), N,O-dimethylhydroxylamine hydrochloride
(0.559 g, 5.73 mmol), and 1-(3-dimethylaminopropyl)-3-eth-
ylcarbodiimide hydrochloride (0.998 g, 5.21 mmol) in dry
DCM (5.35mL) at 25° C. under N,. The reaction was stirred
at 25° C. overnight. The reaction was diluted with CH,Cl,, (60
ml.) and washed consecutively with 1N ag. HCI (2x), satd aq.
NaHCO,, dried (Na,SO,) and concentrated in vacuo to give
the desired product, as a colorless liquid. "HNMR (500 MHz,
CHCl,-d): 03.72 (s,3H); 3.21 (s, 3H); 2.74 (t, J=7.8 Hz, 2H);
2.51-2.37 (m, 2H). m/z=236.2 (M+H).

Step B:
4.4,5,5,5-pentatluoro-1-(pyridin-2-yl)pentan-1-one

Isopropylmagnesium chloride (2 M 1n THF) (1.960 mL,
3.92 mmol) was added to a stirred solution of 2-bromopyri-
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dine (0.392 mL, 4.11 mmol) in dry THF (3.73 mL) at 25° C.
under N,. After 2 h at 25° C. a solution of 4,4,5,5,5-pen-

tatluoro-N-methoxy-N-methylpentanamide (0.8781 g, 3.73

mmol) in dry THF (1.866 mL ) was added via cannula and the
resulting mixture was stirred at 25° C. overnight. Another 0.2
eq. of Grignard reagent was generated by same procedure as
above and added to reaction via cannula and the reaction was
stirred for 1 h. Another 0.6 eq. of Grignard reagent was
generated by same procedure as above and added to reaction
via cannula and the reaction was stirred for 1 h. The reaction
was quenched by the addition of saturated aq. NH_Cl and the
resulting mixture was extracted with EtOAc (3x). The com-
bined extracts were dried (Na,SO,) and concentrated in

vacuo to give the crude product. This was purified by silica gel
chromatography using a hexanes/EtOAc gradient to afford
the desired product, as an oil. '"H NMR (500 MHz, CHCl,-d):
0 8.69 (d, J=4.8 Hz, 1H); 8.05 (d, J=7.9 Hz, 1H); 7.85 (dt,
1=9.1,3.7 Hz, 1H); 7.48 (d, I=7.7 Hz, 1H); 3.56 (t, J=7.8 Hz,
2H); 2.56-2.50 (m, 2H). m/z=254.0 (M+H).

Step C: 4,4,5,5,5-pentatluoro-1-(pyrnidin-2-yl)pentan-
1 -amine

Hydroxylamine (0.216 mL, 3.53 mmol) was added to a
solution of 4,4,5,5,5-pentafluoro-1-(pyridin-2-yl)pentan-1-
one (0.894 g, 3.53 mmol) 1n MeOH (10.87 mL) and the
resulting solution was stirred at 25° C. for 5 h. Another 1 eq.
hydroxylamine was added and the reaction was stirred over-
night. Another 2 eq hydroxylamine was added and the reac-
tion was stirred overnight. The reaction mixture was concen-
trated 1n vacuo and the resulting residue was diluted with
EtOAc and the resulting organic phase was washed with
water and brine, then dried (Na,SO,) and concentrated in
vacuo to give the crude oxime, as a colorless solid. This was
redissolved in TFA (6.52 mL) and cooled to 0° C. Zinc (1.155
g, 17.66 mmol)was added 1n one portion. After 3 h at 0° C. the
reaction mixture was poured into a mixture of ice and 5 N aq.
NaOH. The pH was adjusted to pH 10. The mixture was
extracted with DCM (3x). The combined organic extracts

were dried (Na,SO,) and concentrated 1n vacuo to give the
desired amine product. m/z=255.1 (M+H).

Step D: methyl oxo{[4,4,5,5,5-pentafluoro-1-(pyri-
din-2-yl)pentyl]amino }acetate

Triethylamine (0.607 mL, 4.38 mmol) and methyl oxalyl
chloride (0.322 mL, 3.50 mmol) were added sequentially to a
solution of 4,4,5,5,5-pentatluoro-1-(pyridin-2-yl)pentan-1-
amine (0.7424 g, 2.92 mmol) in dry DCM (10.82 mL) at 0° C.
The reaction was allowed to warm to 25° C. and stirred for 3
h. The reaction mixture was diluted with DCM and washed
with saturated aq. NaHCO,. The organic layer was dried
(Na,SQO,) and concentrated 1n vacuo to give the crude prod-
uct. This was purified by silica gel chromatography using a
hexanes/EtOAc gradient to afford the desired product, as a

colorless o1l. m/z=341.0 (M+H).

Step E: methyl 1-(3,3,4,4.4-pentafluorobutyl)imi-
dazo[1,5-A]pyridine-3-carboxylate

Phosphoryl chlonide (1.428 mL, 15.36 mmol) was added to
a stirred solution of the intermediate from Step D (0.6534 g,
1.920 mmol) 1in dry CICH,CH,C1 (14.44 mL). The resulting

solution was heated at 120° C. overnight. Another 8 eq. POCI,
was added and the reaction was heated at 120° C. for 2 days.
The reaction was cooled to room temperature and concen-
trated 1n vacuo. The reaction was diluted with water and
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EtOAc and basified by the careful addition of saturated aq.
NaHCO, until not turther eftervescence was observed. The
layers were separated and the aqueous layer was further
extracted with EtOAc (2x). The organic layer was washed
with brine, dried (Na,SO,) and concentrated in vacuo to give
the crude product. This was purified by silica gel chromatog-

raphy using a hexanes/EtOAc gradient to afford the desired
product, as a colorless solid. 'HNMR (500 MHz, CHCl,-d) &

031 (d, J=7.2 Hz, 1H); 7.59 (d, J=9.1 Hz, 1H); 7.08 (dd.,
1=9.0, 6.6 Hz, 1H); 6.96-6.90 (m, 1H); 4.03 (s, 3H); 3.25-3.19
(m, 2H); 2.66-2.52 (m, 2H). m/z=323.0 (M+H).

Step F: 1-(3,3.4,4.4-pentafluorobutyl)imidazo[1,5-A]
pyridine-3-carboximidamide

A solution of the intermediate from Step E (0.5277 g, 1.638
mmol) i dry toluene (19.97 mL) was added dropwise via
cannula to a stirred solution of amino(chloro)methylalumi-
num (0.5 M 1n toluene, 28.7 mL, 14.33 mmol) at 107° C. The
mixture was heated at 107° C. for 3 h. The reaction mixture
was cooled to room temperature, silica gel, and MeOH were
added and the mixture was stirred for 30 min. The reaction
mixture was filtered through a plug of Celite™ (diatoma-
ceous earth), washed through with 2M NH, in MeOH and the
filtrate was concentrated in vacuo to give the crude product. A
mixture of the crude product and 7N NH; in MeOH (20 mL)
was heated 1n a sealed screw cap vial at 85° C. for 6 h. The
solvent was removed 1n vacuo and the resulting residue was
purified by silica gel column chromatography using a MeOH/

DCM/hexanes eluent to atford desired product, as a yellow
solid. '"H NMR (500 MHz, CH,OH-d,) & 9.25 (d, J=7.3 Hz,

1H); 7.54 (d,J=9.2 Hz, 1H); 6.89-6.84 (m, 1H); 6.74 (t, ]=6.9
Hz, 1H); 3.18-3.04 (m, 2H); 2.65-2.51 (m, 2H). m/z=307.1
(M+H).

Step G: 4-amino-5-methyl-2-[1-(3,3.4,4,4-pentatluo-
robutyl imidazo[1,5-A]pyridin-3-yl]-3-phenyl-5,7/-
dihydro-6H-pyrrolo[2,3-d|[pyrimidin-6-one

The title compound was prepared from the intermediate
from Step F and Intermediate 1 (single enantiomer) using the
procedure described 1in Example 58.

"HNMR (500 MHz, CH,OH-d,): 89.95 (d, J=7.4 Hz, 1H);
7.67(d,J=9.1 Hz, 1H);7.37-7.32 (m, 4H); 7.32-7.26 (m, 1H);
6.99 (dd, J=9.1, 6.4 Hz, 1H); 6.85(t, J=6.9 Hz, 1H); 3.33-3.29
(m, 2H); 2.73-2.59 (m, 2H); 1.87 (s, 3H). m/z=503.1 (M+H).

EXAMPLE 191

4- Amino-5-Methyl-2-[8-(3,3.4,4,4-Pentatluorobutyl)
Imidazo[ 1,5-A]Pyrimidin-6-yl]-5-Phenyl-5,7-Dihy-
dro-6H-Pyrrolo[2,3-D]Pyrimidin-6-One

e

NH,
\..‘---"N N =
"‘““*N/>\<\N Vi Ph
) 0

F3CE,C
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Step A: 2-amino-5,35,6,6,6-pentatluorohexanenitrile

A solution of 1,1,1,2,2-pentatluoro-4-10dobutane (2.00 g,
7.30 mmol) in CH,Cl, (5.99 mL), potassium hydroxide (11 N
aq.) (11.95 mL, 131 mmol) and benzyltriethylammonium
chloride (0.166 g, 0.730 mmol) were added to a stirred solu-
tion of N-(diphenylmethylene)aminoacetonitrile (1.608 g,
730 mmol) in DCM (6 mL) at 25° C. The resulting two-phase
mixture was stirred at 25° C. for 4 days. The organic phase
was separated, dried (Na,SO,) and concentrated in vacuo.
The resulting residue was mixed with Et,O (72 mL) and 1IN
aq. HCI1 (72 mL) and stirred at room temperature for 2 days.
The aqueous layer was separated and made alkaline with 5N
aq. NaOH solution and the resulting o1l was taken up 1n DCM.
The organic phase was dried (Na,SO,) and concentrated 1n
vacuo to afford the desired product, as an oil. "H NMR (500
MHz, CHCl,-d): 6 3.75 (br s, 1H); 2.41-2.17 (m, 2H); 2.11-
4.97 (m, 2H); 1.50 (br s, 2H). m/z=203.2 (M+H).

Step B: 2-ethoxy-1-(methylsulfanyl)-
2-oxoethaniminium tetratluoroborate

Trimethyloxonium tetratluoroborate (0.833 g, 5.63 mmol)
was added to a stirred solution of ethyl thiooxamate (0.50 g,
3.75 mmol) in dry DCM (19.97 mL) at -5° C. under N,. The
reaction was sealed and kept at —20° C. in the freezer over-
night. The solvent was removed 1n vacuo and the resulting
orange residue was carried forward to the next step as is.

m/z=148.2 (M+H).

Step C: ethyl 5-amino-4-(3,3,4,4,4-pentatluorobu-
tyl)-1H-imidazole-2-carboxylate

A solution of 2-amino-35,5,6,6,6-pentafluorohexanenitrile
(0.5722 g, 2.83 mmol) and 2-ethoxy-1-(methylsulfanyl)-2-
oxoethamminium tetratluoroborate (0.808 g, 3.45 mmol) 1n
dry 1,4-dioxane (5.2 mL) was stirred at 25° C. under N, for 6
days. The solution was concentrated 1in vacuo. The resulting

residue was purified by silica gel chromatography using
DCM/MeOH gradient to afford the desired product, as an

orange oil. '"H NMR (500 MHz, CHCl,-d):  4.36 (q, J=7.1
Hz, 2H); 2.85 (br s, 2H); 2.41-2.16 (m, 3H); 2.11-1.94 (m,
1H); 1.35 (t, J=7.1 Hz, 3H). m/z 302.2 (M+H).

Step D: ethyl 8-(3,3,4,4,4-pentatluorobutyl imidazo
[1,5-A]pyrimidine-6-carboxylate

A solution of the intermediate from Step C (0.4356 g, 1.446
mmol) and 1,1,3,3-tetramethoxypropane (1.572 mL, 9.54
mmol) in dry EtOH (11.39 mL) was heated by microwave
irradiation at 160° C. for 6 h. Another 3.3 eq. 1,1,3,3-tet-
ramethoxypropane was added and the reaction was subjected
to microwave 1rradiation at 160° C. for 6 h. Another 3.3 eq
1,1,3,3-tetramethoxypropane was added and the reaction was
subjected to microwave irradiation at 160° C. for 3 h. The
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reaction mixture was concentrated in vacuo and the resulting
crude product was purified by silica gel chromatography
using a hexanes/EtOAc gradient to afford the desired product,

as a yellow solid. "HNMR (500 MHz, CHC1,-d) 6 9.48 (dd,
I=1.77, 0.4 Hz, 1H); 8.38 (dd, J=3.8, 1.8 Hz, 1H); 6.91 (dd,
J1=7.3,3.8Hz, 1H); 4.53(q, J=7.1 Hz,2H); 3.41-3.35 (m, 2H);
2.70-2.56 (m, 2H); 1.48 (t, J=7.1 Hz, 3H). m/z=337.9 (M+H).

Step E: 8-(3,3.,4.4 4-pentatluorobutyl)imidazo[1,5-A]
pyrimidine-6-carboxamide

A solution of the intermediate from Step D (0.3684 g,
1.092 mmol) and ammomnia (11.70 mL, 82 mmol, 7 N 1n
MeOH) was heated at 50° C. under N, 1n a screw cap vial for
24 h. The reaction mixture was concentrated in vacuo to

remove the excess amine to afford the desired product, as a
yellow solid. m/z=309.1 (M+H).

Step F: 8-(3,3.,4,4.4-pentafluorobutyl)imidazo[1,5-A]
pyrimidine-6-carbonitrile

A solution of the intermediate from Step E 1n phosphoryl
chloride (9.43 mL, 101 mmol) was heated at 105° C. for 30
min. The majority of the phosphoryl chloride was removed in
vacuo. The crude product was partitioned between saturated
aq. NaHCO, and EtOAc. The aqueous layer was separated
and further extracted with EtOAc (2x). The combined
extracts were dried (Na,SO,) and concentrated 1n vacuo to
give the desired product, as a yellow solid. '"H NMR (600
MHz, CHCl;-d) o 8.47 (dd, J=7.1, 1.6 Hz, 1H); 8.41 (dd,
J=3.8, 17Hz 1H); 6.98 (dd, J= 71 3.8 Hz, 1H); 3.35-3.31

(m, 2H1); 2.68-2.57 (m, 2H). m/z=291.1 (M+I1).

Step G: 8-(3,3.4.4,4-pentafluorobutyl imidazo[1,5-
Alpyrimidine-6-carboximidamide

A solution of amino(chloro)methylaluminum (0.5 M 1n
toluene, 18.13 mL, 9.06 mmol) was added quickly to a stirred
solution of the intermediate from Step F (0.3006 g, 1.036
mmol) 1n toluene (12.63 mL) and the mixture was heated at
107° C. overnight. The reaction mixture was cooled to room
temperature, MeOH was added and the mixture was stirred
for 30 min. The reaction mixture was filtered through a plug
of Celite™ (diatomaceous earth), washed through with 2M
NH,; 1n MeOH and the filtrate was concentrated in vacuo to
give the crude product. This was purified by flash chromatog-
raphy using a DCM/MeOH (2 N NH,; 1n MeOH) gradient to
afford the desired product, as a yellow solid. m/z=308.0
(M+H).

Step H: 4-amino-5-methyl-2-[8-(3,3.4.4.4-pentatluo-
robutyl imidazo[1,5-A]pyrimidin-6-yl]-5-phenyl-5,
7-dihydro-6H-pyrrolo| 2,3-d]|pyrimidin-6-one

The title compound was prepared from the intermediate
from Step G and Intermediate 1 (single enantiomer) as

described in Example 58.
'"H NMR (500 MHz, CH,OH-d,) 6 10.16 (d, J=7.4 Hz,

1H); 8.28 (d, J=3.5 Hz, 1H); 7.37-7.33 (m, 4H); 7.29 (t, ]I=4.9
Hz, 1H); 6.90 (dd, J=7.4, 3.7 Hz, 1H); 3.37-3.31 (m, 2H);
2.77-2.63 (m, 2H); 1.87 (s, 3H). m/z=503.9 (M+H).

Using essentially the same procedures described in the
previous Examples, the following compounds 1n Table 9 to
Table 13 were made.
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N
X
4-amino-2-[6-fluoro-1- CH

(3,3.4.4.4-pentafluorobutyl)-
1H-1ndazol-3-yl]-5-methyl-
6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-
carboxamide

4-amino-5-methyl-6-0xo-2- CH
[1-(3,3.4.4,4-

pentafluorobutyl)-1H-
indazol-3-yl]-6,7-dihydro-
SH-pyrrolo[2,3-
d]pyrimidine-3-carboxamide

4-amino-N-cyclopropyl-5- CH
methyl-6-0x0-2-[1-
(3,3.4.4,4-pentatluorobutyl)-
1H-1ndazol-3-yl]-6,7-
dihydro-5H-pyrrolo[2,3-
d]pyrimidine-3-carboxamide

4-amino-N-cyclopropyl-2-[6- CH
fluoro-1-(3,3,4.4.4-
pentafluorobutyl)-1H-
indazol-3-yl]-3-methyl-6-
0x0-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-
carboxamide

4-amino-2-[6-chloro-1- CH
(3,3.4.4.4-pentafluorobutyl)-
1H-1ndazol-3-yl]-N-
cyclobutyl-5-methyl-6-oxo-
6,7-difluoro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

4-amino-5-methyl-N-(1- N
methylethyl)-6-0x0-2-[1-
(3,3.4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.4-b]pyridin-
3-yl]-6,7-dihydro-3H-
pyrrolo[2,3-d]pyrimidine-5-
carboxamide

4-amino-2-[6-chloro-1- CH
(3,3,3-triflucropropyl)-1H-
indazol-3-yl]-3-methyl-5-(5-
methyl-1,3.,4-oxadiazol-2-
yl)-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-

one

4-amino-5-methyl-5-[4-(1- N
methylethyl)-5-0x0-4,5-
dihydro-1,3.,4-oxadiazol-2-
yl]-2-[1-(3,3.4.4.4-
pentafluorobutyl )-1H-
pyrazolo[3.,4-d|pyridin-3-yl]-
5,7-dihydro-6H-pyrrolo[2,3-
d]pyrumidin-6-one

TABLE 9
3
R 0O
H>N
2 N\
AN I
N _N
\ \
N
N
\_ RZ
R! R? R
F CH,CF.CF, O
5 CH,CF-CF, O
5 CH,CF-CF, O
)J\ N
H
F CH,CF,CF, 0O
. AN
H
Cl CH,CF.CF, O i
)J\ N
H
H CHECFECFB O *
)J\ N
H
AA O)\
1 CH,CF,CF, O
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m/'z
(M + H)

488%.0

470.1

510.2

528.1

558.2

513.2

493.2

354
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EXAMPLE TUPAC X

200

201

202

203

204

205

200

4-amino-N-cyclopropyl-3- N
methyl-6-0x0-2-{1-[2-
(trifluoromethoxy )ethyl]-1H-
pyrazolo[3,4-6]pyridin-3-
yl}-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-
carboxamide

4,5-diamino-2-[6-chloro-1- CH
(3,3.4.4.4-pentafluorobutyl)-
1H-1ndazol-3-yl]-5-methyl-
5,7-dihydro-6H-pyrrolo[2,3-
d]pyrumidin-6-one

4-amino-2-[6-chloro-1- CH
(3,3.4.4.4-pentafluorobutyl)-
1H-1ndazol-3-yl)-5-
[(cyclopropylmethyl)amino]-
5-methyl-5,7-dihydro-6H-
pyrrolo[2,3-d|pyrimidin-6-

one

4-amino-5-methyl-2-[1- N
(3,3.4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.4-d]|pyridin-
3-yl]-5-[53-(trifluoromethyl)-
1,3,4-oxadiazol-2-yl)-3,7-
dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-5-methyl-5-(1,3,4- N
oxadiazol-2-yl)-2-[1-
(3,3.4.4,4-pentatluorobutyl)-
1H-pyrazolo[3.,4-b|pyridin-
3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-d|pyrimidin-6-

one

4-amino-5-methyl-6-0x0-2- N
[1-(3,3.4.4,4-

pentafluorobutyl)-1H-
pyrazolo[3,4-6|pyridin-3-yl]-
6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-3-

carbothioamide

4-amino-5-(4,5-dimethyl- N
1,3-thiazol-2-yl)-5-methyl-2-
[1-(3,3.4.4.4-

pentafluorobutyl )-1H-
pyrazolo[3,4-b]pyridin-3-yl]-
5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

H CH,OCF,

Cl CH,CF,CF,

Cl CH,CF,CF,

5 CH,CF,CF,

5 CH,CF,CF,

H CH,CF.CF,

H CH,CF,CF,

N,

*~

Tz,

136

m/z
(M + H)

477.4

474.0
M-H

530.1

564.2

496.2

487.1

539.1
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TABLE 9-continued

3
R O

H,N

I \ \H

N/N

EXAMPLE IUPAC X R1 R

207

208

209

210

211

212

213

4-amino-5-methyl-2-[1- N H CH,CF,CFE;
(3,3.4.4.4-pentafluorobutyl)-

1H-pyrazolo[3.4-b]pyridin-

3-yl]-5-[3-(trifluoromethyl)-

1,2,4-oxadiazol-5-yl]-3,7-

dihydro-6H-pyrrolo[2,3-

d]pyrimidin-6-one

2-{4-amino-2-[6-chloro-1- CH Cl CH,CF-,CF;,
(3,3.4.4.4-pentafluorobutyl)-

1H-1ndazol-3-yl]-5-methyl-

6-0x0-6,7-dihydro-5H-

pyrrolo[2,3-d|pyrimidin-5-

yl }-N-cyclopropylacetamide

4-amino-5-methyl-6-0x0-N- N H CH,OCF;
pyridin-2-yl-2-{1-[2-

(trifluoromethoxy )ethyl]-1H-

pyrazolo[3,4-b]pyridin-3-

yl}-6,7-dihydro-5H-

pyrrolo[2,3-d]pyrimidine-5-

carboxamide

4-amino-5-methyl-N-(1- N H CH,OCF;
methyl-1H-pyrazol-3-yl)-6-

0x0-2-{1-[2-

(trifluoromethoxy)ethyl]-1H-

pyrazolo[3,4-b]pyridin-3-

yl}-6,7-dihydro-5H-

pyrrolo[2,3-d|pyrimidine-5-

carboxamide

4-amino-3-(5-ethyl-1,3.4- N H CH,CF,CF,
oxadiazol-2-yl)-5-methy]-2-

[1-(3,3.4.4,4-

pentafluorobutyl )-1H-

pyrazolo[3.4-b]pyridin-3-yl]-

5,7-dihydro-6H-pyrrolo[2,3-

d]pyrimidin-6-one

4-amino-3-[5- N H CH,CF-CF;
(difluoromethyl)-1,3.4-

oxadiazol-2-yl]-5-methy]-2-

[1-(3,3.4.4.4-

pentafluorobutyl )-1H-

pyrazolo[3.,4-b]pyridin-3-yl]-

5,7-dihydro-6H-pyrrolo(2,3-

d]pyrimidin-6-one

4-amino-5-methyl-5-[5-(1- N H CH,CF,CFE;
methylethyl)-1,3,4-

oxadiazol-2-yl]-2-[1-

(3,3.4.4.4-pentafluorobutyl)-

1H-pyrazolo[3.4-b]pyridin-

3-yl]-5,7-dihydro-6H-

pyrrolo[2,3-d|pyrimidin-6-

one

sy
/\([JNW
0O =
)J\N \N ‘
O N—N/
A A

138

m/'z
(M + H)

264

558.1

514.4

517.4

524.1

546.2

538.1



EXAMPLE IUPAC

214

215

216

217

218

219

220

139

TABL.

e

Z

4-amino-2-[6-chloro-1-
(3,3.4.4,4-pentatluorobutyl)-
1H-pyrazolo[3.,4-b|pyridin-
3-yl]-53-methyl-6-0x0-6,7-
dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

4-amino-3-methyl-N-(1- N
methyl-1H-pyrazol-4-yl)-6-
0x0-2-{1-[2-
(trifluoromethoxy)ethyl]-1H-
pyrazolo[3,4-b]pyridin-3-
yl}-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-
carboxamide

4-amino-5-methyl-2-[1- N
(3,3.4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.4-b]pyridin-
3-yl]-5-[5-(2,2,2-
trifluoroethyl)-1,3.,4-
oxadiazol-2-yl]-5,7-dihydro-
6H-pyrrolo[2,3-d|pyrimidin-

6-one

4-amino-2-[6-chloro-1- CH
(3,3.4.4,4-pentafluorobutyl)-
1H-1ndazol-3-yl]-3-methyl-
N-(1-methyl-1H-pyrazol-4-
yl)-6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-
carboxamide

4-amino-3-methyl-N-(1- N
methyl-1H-pyrazol-3-yl)-6-
oxo-2-[1-(3,3.,4.4.4-
pentafluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-
6,7-dihydro-SH-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

4-amino-5-ethynyl-5-methyl- N
2-[1-(3,3.4.4.4-

pentafluorobutyl )-1H-
pyrazolo[3,4-b]pyridin-3-yl]-
5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-2-[6-methoxy-1- N
(3,3.4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.4-b]pyridin-
3-yl]-5-methyl-6-0x0-6,7-
dihydro-5H-pyrrolo[2,3-
d]pyrimidine-3-carboxamide

Cl

Cl

MeO

US 9,365,574 B2

H O-continued

R2

CH,CF,CF,

CH,OCF,

CH,CF,CF,

CH,CF,CF,

CH,CF,CF,

CH,CF,CF,

CH,CF,CF,

140

m/'z
(M + H)

505

517.2

584.9

551.4

452.1

501.2



US 9,365,574 B2

141
TABLE 9-continued
R’ 0O
H,N
N
l \ ~~~.\H
N _ N
X
Db
S
N N

EXAMPLE IUPAC X R! R

221

222

223

224

225

226

4-amino-2-[6-cyano-1- N CN
(3,3,3-trifluoropropyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-
N-cyclopropyl-3-methyl-6-
0x0-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-

carboxamide

4-amino-N-cyclopropyl-3- N H
methyl-6-oxo0-2-[1-(4.,4.4-

trifluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-
6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

CH,CF,CF,

4-amino-N-cyclopropyl-2-[6-
cyclopropyl-1-(3,3.4,4.4-
pentafluorobutyl )-1H-
pyrazolo[3,4-b]pyridin-3-yl]-
5-methyl-6-0x0-6,7-dihydro-
SH-pyrrolo[2,3-
d]pyrimidine-3-carboxamide

N j CH,CF,CF,

4-amino-N-cyclopropyl-2-[6-
cyclopropyl-1-(3,3,3-
trifluoropropyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-
5-methyl-6-0x0-6,7-dihydro-
SH-pyrrolo[2,3-
d]pyrimidine-3-carboxamide

N :] CH,CF,

4-amino-5-(5-cyclopropyl- N H
1,3,4-oxadiazol-2-yl)-5-

methyl-2-[1-(4.,4.,4-

trifluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-
5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

CH,CH,CF,

4-amino-5-methyl-6-0x0-N- N H
pyridin-2-yl-2-[1-(4.,4.4-

trifluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-
6,7-dihydro-5H-pyrrrolo[2,3-
d]pyrimidine-5-carboxamide

CH,CH,CF,

7

142

m/z
(M + H)

486

475.1

551

501

500

512.2
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TABL,

US 9,365,574 B2

H O-continued

EXAMPLE IUPAC X

227

228

229

230

231

232

233

4-amino-5-methyl-6-0x0-N- N
pyridin-3-y|-2-[1-(4.,4.4-
trifluorobutyl)- 1H-
pyrazolo[3.,4-b]pyridin-3-yl]-
6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

4-amino-5-methyl-6-0x0-2- N
[1-(4,4.4-trifluorobutyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-
6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-3-carboxamide

4-amino-2-[6-chloro-1- CH
(3,3.4.4,4-pentafluorobutyl)-
1H-1ndazol-3-yl]-3-methyl-
5-(1-methyl-1H-pyrazol-4-
yl1)-5,7-dihydro-6H-
pyrrolo[2,3-d|pyrimidin-6-

one

4-amino-2-[6-chloro-1- N
(3,3.4.4,4-pentafluorobutyl)-
1H-pyrazolo[3.,4-b|pyridin-
3-yl]-5-methyl-N-oxetan-3-
yl-6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-
carboxamide

4-amino-5-methyl-N-oxetan- N
3-yl-6-0x0-2-[1-(3,3,4.4.4-
pentafluorobutyl )-1H-
pyrazolo[3,4-b]pyridin-3-yl]-
6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

4-amino-5-methyl-5-pyridin- N
2-yl-2-[1-(3,3,3-
trifluoropropyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-
5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-5-methyl-6-oxo-N- N
pyridin-3-yl-2-{1-[2-
(trifluoromethoxy)ethyl]-1H-
pyrazolo[3,4-b]pyridin-3-
yl}-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-
carboxamide

R! R

H CH,CH,CF,

H CH,CH,CF,

Cl CH,CF,CF,

Cl CH,CF,CF,

H CH,CF,CF,

1 CH,CF,

5 CH,OCF,

r

144
m/'z
R? (M + H)
0 / 512.2
N
)’I\N \
H
O 435

/ 541.0

561.03

O 527
)’I\ ﬂ
N
H

PN 455.08
e e
- F 514.3

/
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EXAMPLE IUPAC

234

235

236

237

238

239

240

4-amino-5-methyl-6-0x0-2-
[1-(3,3.4.4.4-
pentafluorobutyl )-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-
N-pyridin-3-yl-6,7-dihydro-
SH-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

4-amino-5-methyl-6-oxo0-2-
[1-(3,3.4.4,4-
pentafluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-
N-(tetrahydrofuran-3-yl)-6,7-
dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

4-amino-5-methyl-5-(1,3,4-
thiadiazol-2-yl)-2-[1-(4,4.4-
trifluorobutyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-
5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-N-cyclopropyl-5-
methyl-6-o0xo0-2-[1-(3,3.,4.4-
tetrafluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-
6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

4-amino-N-cyclopropyl-2-[1-
(3,3-difluoropropyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-
5-methyl-6-0x0-6,7-dihydro-
SH-pyrrolo[2,3-
d]pyrimidine-3-carboxamide

4-amino-3-methyl-2-[6-
methyl-1-(3,3,4,4.4-
pentafluorobutyl )-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-
6-0x0-N-(tetrahydro-2H-
pyran-4-yl)-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-
carboxamide

4-amine-N-cyclopropyl-2-[1-
(3,3-difluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-
5-methyl-6-0x0-6,7-dihydro-
SH-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

US 9,365,574 B2

TABLE 9-continued

e

Z

N

R? 0O
H,N
2 N\
I \ H
N
o N
/N
fo N
\_ RZ
R! R”
H CH,CF,CF,
1 CH,CF,CF;
H CH,CF,CF,
1 CH,CF,CHF,
H CH,CHF,
Me CH,CF,CF,
H CH,CF,CF,

146
m/'z
R’ (M + H)
O A 54%.2
|
T&/\/N
0 541.1
J
N
H
N—N 476.1
A
S
O 493.2
,J\Nf"
H
O 443.3
x’l\Nf'
H

569.1
O /Oj
)J\N

O 457.0



EXAMPLE IUPAC

241

242

243

244

245

4-amino-5-ethyl-
6-0X0-2-|1-
(3,3.4.4.4-
pentafluorobutyl )-
1H-pyrazolo[3.4-
blpyridin-3-yl]-
6,7-dihydro-5H-
pyrrolo[2,3-
d]pyrimidine-5-
carboxamide

4-amino-N,5-
dicyclopropyl-6-
0x0-2-|1-
(3,3.4.4.4-
pentafluorobutyl )-
1H-pyrazolo(3.4-
blpyridin-3-yl]-
6,7-dihydro-5H-
pyrrolo[2,3-
d]pyrimidine-5-
carboxamide

4-amino-5-
cyclopentyl-N-
cyclopropyl-6-
0x0-2-|1-
(3,3.4.4.,4-
pentafluorobutyl )-
1H-pyrazolo[3.4-
blpyridin-3-yl]-
6,7-dihydro-5H-
pyrrolo[2,3-
d]pyrimidine-35-
carboxamide

4-amino-5-(1-
methylethyl)-6-
ox0-2-(1-
(3,3.4.4.,4-
pentafluorobutyl )-
1H-pyrazolo[3.4-
blpyridin-3-yl]-
6,7-dihydro-5H-
pyrrolo[2,3-
d]pyrimidine-5-
carboxamide

4-amino-N,3-
dicyclopropyl-6-
0x0-2-[1-(3,3,3-
trifluoropropyl)-
1H-pyrazolo[3.4-
blpyridin-3-yl]-
6,7-dihydro-5H-
pyrrolo[2,3-
d]pyrimidine-3-
carboxamide

US 9,365,574 B2

147
TABLE 10
3
R* 1 P
H>N
N
I \ \H
N __N
B0
N
NP <
\_RZ
R” R
CH,CF,CF; O

CH,CF,CF, 0

N
H

m/'z
R4 (M + H)
Et 485.1

a1

CH,CF,CF, 0 565.1
J A <]
8

CH,CF,CF, 0O

CH,CF, 0O

1Pr 499.1

148



EXAMPLE IUPAC

246

247

4-amino-N,5-
dicyclopropyl-6-
0x0-2-[1-(4,4.4-
trifluorobutyl)-
1H-pyrazolo[3.4-
blpyridin-3-yl]-
6,7-dihydro-5H-
pyrrolo[2,3-
d]pyrimidine-35-
carboxamide

4-amino-5-
cyclopropyl-6-
0x0-2-[1-(4,4.,4-
trifluorobutyl)-
1H-pyrazolo[3.4-
blpyridin-3-yl]-
6,7-dihydro-5H-
pyrrolo[2,3-
d]pyrimidine-3-
carboxamide

EXAMPLE IUPAC

248

US 9,365,574 B2

149
TABLE 10-continued
3
R* 1 %
H>N
N
I \ \‘H
N _ N
X
T
P
\N N
\ RZ
R” R

m/z
R4 (M + H)

CH,CH,CF, 0 501.1
J A <

H

CH,CF,CF, O

,JJ\ NH,

TABLE 11

7 N
\f\<_

X R! R~

4-amino-2-[6-fluoro-3-(444- CH F CH,CH,CF;
trifluorobutyl)imidazo[1,5-
alpyridin-1-yl]-5-methyl-5-
[3-(trifluoromethyl)-1,2.4-
oxadiazol-5-yl]-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-

6-one

j 461.1

150
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TABL)
H,N
l
N
Y —

EXAMPLE IUPAC

249

250

251

252

253

254

255

256

4-amino-2-[6-chloro-3-(4.,4.4-
trifluorobutyl)imidazo[1,5-
alpyridin-1-yl]-5-methyl-5-
(5-methyl-1,2,4-oxadiazol-3-
yl)-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-
one

4-amino-2-[6-chloro-3-
(3,3.4.4.4-

pentafluorobutyl )imidazo[1,5-
alpyridin-1-yl]-H-
cyclopropyl-5-methyl-6-oxo-
6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

4-amino-H-cyclopropyl-3-
methyl-6-o0x0-2-[7-(3,3.,4.4.4-
pentafluorobutyljimidazo[1,5-
blpyridazin-5-yl]-6,7-
dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

4-amino-H-cyclopropyl-2-[6-
fluoro-3-(3,3.,4.4.4-
pentafluorobutyljimidazo[1,5-
a|pyridin-1-yl]-5-methyl-6-
0x0-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-
carboxamide

4-amino-2-[6-fluoro-3-
(3,3.4.4.4-
pentafluorobutyljimidazo[1,5-
alpyridin-1-yl]-5-methyl-6-
oxo-H-pyridin-3-yl-6,7-
dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

4-amino-5-methyl-6-o0xo0-2-
[7-(3,3.4.4,4-
pentafluorobutyljimidazo[1,5-
blpyridazin-5-yl]-6,7-
dihydro-5H-pyrrolo[2,3-
d]pyrimidine-3-carboxamide

4-amino-3-(5-cyclopropyl-
1,3,4-oxadiazol-2-yl)-5-
methyl-2-[7-(3,3,4.4.4-
pentafluorobutyljimidazo[1,5-
blpyridazin-5-yl]-5,7-
dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

4-amino-H-cyclopropyl-35-
methyl-6-0x0-2-[7-(3,3,3-
trifluoropropyl)imidazo[1,5-
blpyridazin-5-yl]-6,7-
dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

X RI

CH (I

CH (I

N H

CH F

CH F

US 9,365,574 B2

< 11-continued

3
R O
N
\ \H
/N
N

m/z
R” R3 (M + H)
CH,CH,CF, 507.1
N—
/& A
N
CH,CF,CF, O 544
J A
H
CH,CF,CF, O 5114
)J\N
H
CH,CF,CF, O 528.4
o A\
H
CH,CF,CF 565
2 2 3 O / ‘
N
PPN
H
CH,CF,CF, O 471.3
‘JJ\NHz
CH,CF,CF, N—N 536.4
AAO)W
CH,CF, O 461.3
o A\
H

152
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EXAMPLE IUPAC

257

258

259

260

261

262

2-[6-chloro-1-(3,3.,4.4.4-
pentafluorobutyl)-1H-1ndazol-
3-yI)-N-cyclopropyl-5-
methyl-4-(methylamino)-6-
0x0-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-
carboxamide

2-[6-chloro-1-(3,3.,4.4.4-
pentafluorobutyl)-1H-indazol-
3-yl]-N,5-dimethyl-4-
(methylamino)-6-0xo0-6,7-
dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

N,5-dimethyl-4-
(methylamino)-6-0xo0-2-[1-
(3,3.4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.4-b]pyridin-3-
yl]-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-
carboxamide

N-cyclopropyl-53-methyl-4-
(methylamino)-6-oxo-2-[7-
(3,3.4.4.4-

pentafluorobutyl )imidazo[1,5-
blpyridazin-5-yl]-6,7-
dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

5-(5-cyclopropyl-1,3,4-
oxadiazol-2-yl)-5-methyl-4-
(methylamino)-2-[1-
(3,3.4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.,4-b]pyridin-3-
yl]-5,7-dihydro-6H-
pyrrolo[2,3-d|pyrimidin-6-
one

N.5-dicyclopropyl-4-
(methylamino)-6-oxo-2-[1-
(3,3.4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.4-b]pyridin-3-
yl]-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-
carboxamide

Cl

Cl

US 9,365,574 B2
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TABLE 12
3
R* I P
N
— N
/ \ \H
N _N
H "R?
H
m/z
A R? R? R* (M + H)
«  CH,CF,CF, O Me 558.1
N
/
\
+  CH,CF,CF, O Me 532.1
/\‘/< ‘J\N/
/N H
/\/‘H"‘N\
2 CH,CF,CF, O Me 499.2
g R 'J\N/
/N .
Xy N\
% CH,CF,CF, O Me 525.3
/\I%N )’I\Ex‘
~ .,,N\<
N
% CH,CF,CF, N—N Me 550.1
= /A
‘ \N O
\N /H'"“‘N<
% CH,CF,CF, O j 551.1
= )l\ -
N
N )
\N /M“"N/

ek
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EXAMPLE IUPAC

263 N-cyclopropyl-5-methyl-4-
(methylamino)-6-oxo-2-[1-
(3,3,3-triflucropropyl)-1H-
pyrazolo[3.4-b]pyridin-3-yl]-
6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

264 N-cyclopropyl-5-methyl-4-
(methylamino)-6-oxo-2-[1-
(4.4.4-trifluorobutyl)-1H-
pyrazolo[3.4-b]pyridin-3-yl]-
6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

HoN

US 9,365,574 B2

TABLE 12-continued

R3
R4 P
N
p—" N\
{ \ H
N _~=N
H "R?
H

TABL.

A R? &
% CH-CF; O
= )J\ e
[ )
\N N
\
" CH,CH,CF, O
/ ‘)J\
T N N
SN~y
\
5 13
R7 0

EXAMPLE IUPAC

265 4-amino-2-[5-chloro-3-
(3,3.4.4,4-pentatluorobutyl)-
1H-1ndazol-1-yl]-N,N,3-
trimethyl-6-oxo0-6,7-dihydro-
SH-pyrrolo[2,3-d]pyrimidine-
5-carboxamide

N
Cl/\ ‘ / \

R

156

R4

Me

Me

m/z
(M + H)

475.1

489.2
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TABL.

H,N

EXAMPLE IUPAC

266 4-amino-N-cyclopropyl-3-
methyl-6-o0x0-2-[3-(3,3.,4.4.4-
pentafluorobutyl )-1H-
pyrazolo[4,3-b]pyridin-1-yl]-
6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide

267 4-amino-2-[5-chloro-1-
(3,3.4.4,4-pentatluorobutyl)-
1H-pyrazolo[3.,4-b]pyridin-3-
yl]-N-cyclopropyl-5-methyl-
6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-
carboxamide

268 4-amino-2-[5-chloro-1-
(3,3.4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.,4-b]pyridin-3-
yl]-N-cyclopropyl-5-methyl-
6-0x0-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-
carboxamide

269 4-amino-2-[5-chloro-1-
(3,3.4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.4-b]pyridin-3-
yl]-5-methyl-5-(5-methyl-
1,3,4-oxadiazol-2-yl)-3,7-
dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one

270 4-amino-5-methyl-6-0x0-2-
[1-(3,3.4.4.,4-
pentafluorobutyljimidazo[1,5-
a|pyridin-3-yl]-6,7-dihydro-
SH-pyrrolo[2,3-d]pyrimidine-
5-carboxamide

Example Data

Cl

Cl
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4 13-continued
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208 ‘H NMR (500 MHz, CH,OH-d,): & 8.64 (d, J = 8.69 Hz, 1 H); 7.73 (s, 1 H); 7.25
(d,7=8.70 Hz, 1 H); 4.80 (t,J = 7.11 Hz, 2 H); 4.63 (s, | H); 3.01-2.84 (m, 4 H);
277 (d, T=15.29 Hz, 1 H); 2.47 (s, 1 H); 1.45 (s, 3 H); 0.60 (s, 2 H); 0.43-0.38 (m,

1 H); 0.30-0.25 (m, 1 H).

158
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-continued

Example Data

160

214 'HNMR (500 MHz, Acetone-d,): & 9.01 (d, J = 8.29 Hz, 1 H); 7.36 (d, J = 8.37 Hz,

1 H); 4.96-4.90 (m, 2 H); 3.12-2.98 (m, 2 H); 1.78 (s, 3 H).

224 11 NMR (500 MHz, Acetone-dg): & 8.77 (d, J = 8.24 Hz, 1 H); 7.48 (s, 1 H); 7.22
(d, ] =8.25Hz, 1 H); 7.06 (s, 2 H); 4.87-4.76 (m, 2 H); 3.06-2.94 (m, 2 H); 2.80-
2.73 (m, 1 H); 2.29-2.22 (m, 1 H); 1.72 (s, 3 H); 1.17-1.13 (m, 2 H); 1.08-1.03 (m,

2 H); 0.75-0.65 (m, 2 H); 0.58-0.48 (m, 2 H).

229 {1 NMR (500 MHz, CHCl;-d): & 8.33 (d, J = 8.68 Hz, 1 H); 7.39 (s, 1 H); 7.36-
7.33 (m, 2 H); 6.98 (d, T = 8.72 Hz, 1 H); 5.00 (s, 2 H); 4.64-4.55 (m, 2 H); 3.85 (s,

3 H); 2.77-2.63 (m, 2 H); 1.77 (s, 3 H).

233 'H NMR (500 MHz, DMSO-d,): 8 11.43 (s, 1H), 9.05 (d, T = 7.8 Hz, 1H), 8.76 (s,
1H), 8.62 (d, ] =4.3 Hz, 1H), 8.27 (d, J = 4.3 Hz, 1H), 7.99 (d, T = 8.0 Hz, 1H), 7.34
(m, 2H), 6.84 (bs, 2H), 4.88 (t, ] = 4.9Hz, 2H), 4.6 (t, ] = 4.9 Hz, 2H), 1.71 (s, 3H).

241 'HNMR (500 MHz, CH,OH-d,):  8.99 (d, T = 7.92 Hz, 1 H); 8.58 (s, 1 H); 7.43-
7.20 (m, 1 H); 4.93 (t, ] = 7.26 Hz, 2 H); 3.01-2.88 (m, 2 H); 2.43-2.35 (m, 1 H);

2.29-2.22 (m, 1 H); 0.81 (t, ] = 7.33 Hz, 3 H).

244  H NMR (500 MHz, CH,OH-d,): 8 9.04 (dd, T = 8.08, 1.66 Hz, 1 H); 8.62 (dd, J =
4.54,1.64 Hz, 1 H); 7.36 (dd, T = 8.10,4.51 Hz, 1 H); 4.95 (t, ] = 7.25 Hz, 3 H);
3.03-2.90 (m, 3 H); 2.88-2.81 (m, 1 H); 1.18 (d, J = 6.72 Hz, 3 H); 0.91 (d, J = 6.89

Hz, 3 H).

245 H NMR (500 MHz, CHCl,-d): 6 8.77 (1 H, d, ] = 8.06 Hz), 8.55 (1 H, d, ] = 4.47
Hz), 7.70-7.68 (1 H, m), 7.14 (1 H, dd, T = 8.06, 4.50 Hz), 6.28 (2 H, 5), 4.92-4.78 (2
H, m), 2.92-2.79 (2 H, m), 2.76-2.69 (1 H, m), 1.69-1.61 (1 H, m), 0.83-0.66 (3 H,

m), 0.60-0.43 (5 H, m).

262 H NMR (500 MHz, CHCl,-d): & 8.93 (1 H, dd, J = 8.04, 1.59 Hz), 8.61 (1 H, dd, J =
4.52,1.57 Hz), 8.28-8.23 (1 H, m), 7.77 (1 H, d, T = 3.29 Hz), 5.03-4.84 (2 H, m),
3.22 3 H, d, J=4.73 Hz), 2.90-2.77 (2 H, m), 2.76-2.70 (1 H, m), 1.69-1.61 (1 H, m),

0.85-0.74 (2 H, m), 0.65-0.46 (6 H, m).

Biological Assays

30
Cell-based sGC Functional Assay (CASA Assay)

Rationale
sGC 1s a heme-containing enzyme that converts GTP to

it ik

secondary messenger cGMP. Increases in cGMP levels affect
several physiological processes including vasorelaxation 33
through multiple downstream pathways. The rate by which
sGC catalyzes cGMP formation 1s greatly increased by NO
and by recently discovered NO-independent activators and

stimulators. Heme-dependent activators (HDAs) preferen-
tially activate sGC containing a ferrous heme group. To deter- 40
mine the effect of sGC activators on enzyme activity, the
CASA assay was developed to monitor the generation of
cGMP 1n a cell line that stably expresses the heterodimeric

sGC protein.
Methods 45

A CHO-KI1 cell line stably expressing the sGC a up het-
crodimer was generated using a standard transfection proto-
col. CHO-K1 cells were transfected with plasmids pIREShy-
ghsGCal and pIRESneo-hsGCB1 simultaneously using
FUGENE reagent. Clones that stably express both subunits sg
were selected with hygromycin and neomycin for weeks.
Clone #7 was chosen for the assay and was designated CHO-
K1/sGC. CHO-K1/sGC cells were maintained in F-K12
medium containing 10% heat-inactivated Fetal Bovine
Serum (FBS), 100 pg/ml penicillin/streptomycin, 0.5
mg/mL hygromycinand 0.25 mg/mlL G418. On the day of the
assay, cells were harvested in EBSS Assay Buffer (EAB)
contaiming 5 mM MgCl,, 10 mM HEPES (4-(2-hydroxyet-
hyppiperazine-1-ethanesulfonic acid) and 0.05% BSA (bo-
vine serum albumin) and cell density was adjusted to 2x10°/
m[, with EAB. IBMX (3-isobutyl-1-methylxanthin, 0.5 mM) ©"
was added to inhibit degradation of cGMP. Compounds were
diluted from DMSO stock solutions and added to the assay at
a final DMSO concentration of 1%. Cells were incubated with
compounds 1n the presence and absence of 10 uM of 1H-(1,
2.4)Yoxadiazolo(4,3-a) quinoxalin-1-one (ODQ) for 1 hr at 65
3’7° C. At the end of the incubation period, the reaction was
terminated and the cells were lysed. The level of intracellular

55

cGMP was determined using an HTRF-based assay kit (Cis-
Bio, 62GM2PEC), which detects the displacement of a fluo-
rescence labeled ¢cGMP from its specific antibody. The
amount of cGMP was plotted against compound concentra-
tion 1n PRISM software and the IP and maximum fold induc-
tion over DMSO control were derived from the plot.

The compounds of the istant immvention had inflection
points (IP) less than or equal to 10 uM and a maximum fold
induction over DMSO control of at least 4-fold 1n the cell
based assay described above (without ODQ) incubation), and
more particularly less than or equal to about 200 nM/equal to
or greater than about 20-1old. Preferred compounds had an IP
of less than or equal to about 100 nM and a maximum fold
induction over DM SO control of at least 50-fold.

Cell-based assay results (without ODQ) imncubation) for the
following representative compounds are provided. Data are

listed as inflection points (IP) and the maximal fold induction
over DMSO control:

Maximum
fold
Exam- induction
ple I[P over DMSO
#  IUPAC Name (nM)  control
2 4-amino-2-[5-chloro-3-(3,3,4.4.,4- 114 133

pentafluorobutyl)-1H-indazol-1-yl]-5-methyl-
5-phenyl-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

26  4-amino-2-[5-fluoro-3-(3,3,4.4.4- 212 156
pentafluorobutyl)-1H-indazol-1-yl]-5-methyl-
5-phenyl-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

58  4-amno-2-[6-chloro-1-(3,3,4.4.4- 50 225
pentafluorobutyl)-1H-indazol-3-yl]-5-methyl-
5-phenyl-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

9  4-amino-2-[6-chloro-1-(3,3,4.4,4- 143 187

pentafluorobutyl)-1H-indazol-3-yl]-5-methyl-
5-(3-methyl-1,2.4-oxadiazol-5-yl)-5,7-dihydro-
6H-pyrrolo[2,3-d]pyrimidin-6-one
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-continued
Maximuim
fold
Exam- induction
ple IP over DMSO
# [UPAC Name (nM)  control
70 4-amino-2-[6-fluoro-1-(3,3,4.4 .4- 46 126

pentafluorobutyl)-1H-1ndazol-3-yl]-5-methyl-
5-phenyl-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one

105 4-amino-2-[6-chloro-3-(3,3.4.4,4- 258 150
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-
5-(4-fluorophenyl)-5-methyl-5,7-dihydro-6H-
pyrrolo[2,3-d|pyrimidin-6-one

136  4-amino-2-[6-chloro-3-(3,3.,4.4.4- 139 52
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-
5-methyl-5-phenyl-5,7-dihydro-6H-
pyrrolo[2,3-d|pyrimidin-6-one

Acute Efficacy 1n Spontaneously Hypertensive Rats (SHR)
Spontaneously hypertensive rats (SHR, male, Charles
River) were implanted with DSI TA11PA-C40 telemetry
device (Data Sciences, Inc., St. Paul, Minn.) under isoflurane
or ketamine/metomidine anesthesia. The telemetry unit cath-
cter was 1nserted 1nto the descending aorta via the femoral
artery and the telemetry device was implanted subcutane-
ously in the left flank area. Animals were allowed to recover
from surgery for 14 days before the start of any studies. Blood

pressure, heart rate, and activity signals from conscious,
freely moving rats were recorded continuously for 30 seconds
every 10 minutes. On the day prior to administration of com-
pound, a single oral dose of vehicle (10% transcutol/20%
Cremophor/70% water) was administered to all animals to
establish baseline control data. The blood pressure lowering
elficacy of compound (PO) or vehicle was evaluated follow-
ing a single oral gavage. Data were collected as hourly aver-
ages, and changes 1n blood pressure were calculated by sub-
tracting control baseline data on an hourly basis. Animals
were maintained on normal diet with a 12 hour light-dark
cycle.

Maximum peak decreases of systolic blood pressure (SBP)
in SHR at a particular P.O. dose (mpk milligrams per kilo-
gram) for the following representative compounds are pro-

vided.

Category A=SBP 1n SHRs<25 mmHg
Category B=SBP 1n SHRs 25-40 mmHg
Category C=SBP in SHRs>40 mmHg

Example Dose
number P.O. mpk Category
159 0.3 B
160 0.3 C
161 0.3 B
162 0.3 B
163 0.3 C
164 0.3 C
165 0.3 B
166 0.3 A
167 0.3 B
168 0.3 A
169 0.3 C
170 1 C
171 0.3 C
172 0.3 A
173 0.3 C
174 0.3 B
175 0.3 B
176 0.1 C
178 0.1 A
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-continued
Example Dose
number P.O. mpk Category
179 0.1 B
180 0.3 A
181 0.3 B
182 1 B
183 0.3 C
184 0.3 A
185 1.0 C
186 0.3 B
187 0.3 B
188 0.3 B
189 0.3 C
190 0.3 B
191 0.3 B
192 0.3 B
193 0.3 C
194 0.3 C
195 0.3 C
196 0.3 B
197 0.3 B
198 0.3 B
199 0.3 B
200 0.3 C
201 0.3 A
202 0.3 C
203 0.3 C
204 0.3 B
205 1 C
206 0.3 C
207 0.3 C
208 1 A
209 1 B
210 0.3 B
211 0.3 C
212 0.1 B
213 0.3 C
214 0.1 A
215 0.3 B
216 0.1 A
217 0.3 C
218 1 C
219 0.3 C
220 1 B
221 1 C
222 0.3 C
223 0.3 B
224 1 B
225 0.3 C
226 0.3 B
227 0.3 B
228 0.3 A
229 1 C
230 0.1 A
231 0.3 C
232 0.3 B
233 0.3 B
234 0.3 C
235 0.3 B
236 0.3 B
237 0.1 B
238 0.3 B
239 0.3 A
241 1 B
242 0.3 B
243 1 B
244 0.3 C
245 0.3 C
246 0.3 C
247 1 C
248 0.3 B
249 1 A
250 1 C
251 0.3 C
252 0.3 B
253 0.3 A
254 1 B
255 0.3 B



Example

number

256
257
258
259
260

261
262
263
264
265
266
267
268
269
270

-continued

163

Dose

P.O. mpk

0.3
0.3
0.3
0.3
0.3

0.3
0.3
0.3
0.3
1

0.3
0.3
0.1
0.3
0.3

Category

O WO O0OwE 20w e W

BP Lowering Data for Preferred Compounds

Example
number

159
160
162
16%
169
170
173
180
181
182
184
185

What 1s claimed 1s:

Dose
mpk

0.3
0.3
0.3
0.3
0.3
1.0
0.3
0.3
0.3
1.0
0.3
1.0

Maximum SBP
reduction
mmHg

386
77 = 10
20 =7
19 +9
532 x5
65 £ 13
66 £ 6
18 £5
49 + 2
46 + 11
19 5
43 £ 7
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1. A compound having structural Formula I, or a pharma-
ceutically acceptable salt thereof:

RYR*N

RN

45

50

55

60

or a pharmaceutically acceptable salt thereof, wherein

O
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1s a heteroaryl selected from

o

Xfx%*""N\ \% N\,
. / /N Ne/ /
3'~-~.X4/\< XI/ \< \

Xle\TA\ NA /

| N

X3¢¢X4/‘--.,N< m)\{ \I<
= S\%

HN N
\N"'H / Q/N\{ q<

ke 3

N/
el

R

3!1

s
\ /

where * indicates attachment to the pyrimidinyl ring and **
indicates attachment to the —CH,—R” of structural Formula

I

Each X', X*, X° and X* is independently N or CH, pro-
vided that no more than two of X*, X*, X° and X* is N;

Each R* and R’ are independently H, C,_,, cycloalkyl, or
—(C,-C, alkyl;

Each R' is independently —H, halo, OR, —C,-C,, alkyl,
aryl, heterocyclyl, heteroaryl —C4_10 cycloalkyl
—CN, —NR“C(O)R”, or —C(O)NR“R”, said aryl, het-
eroaryl and cycloalkyl optionally being substituted with

one to three substituents selected from halo, —C,-C
alkyl —OR, —CN, and —CF;

R* is —(CRdz)fC -C, alkyl, —C5-C, alkenyl, —C5-Cq
alkynyl —(CR 2)LLOR —(CR%, éSR —(CR “) CF3,,
—(CR%,),C5_ ocycloalkyl, —(CR —(CR?,);-
heterocyclyl or —(CR 2)[heteroaryl sald alkyl,
cycloalkyl, aryl, heterocyclyl and heteroaryl being
optionally substituted with one to three substituents

selected from halo, —C,-C, alkyl, —CF;, —CN or
—OR;

R is (CR 5 ) ~aryl, —(CR ,),~heteroaryl, —(CR“ )r-het-
Crocyc Jl —(CR?,))—C,_ mcycloalkyl —(CR )CN
—(CR ) — C(O)NR“RE" —(CR dz)zNRﬂC(O)R

—(CR )—C(S)NRR?, —(CR ,)—C(O)OR?,
—(CR —NR“C(O)OR?, —(CR%)— NR“Rb or
—OR", Sald aryl, heteroaryl or heterocyclyl are option-
ally substituted with from one to three substituents
selected from R”;

R*is —C,-C, alkyl, C,_, ,cycloalkyl, halo or CF3,
Each R” is mdependently halo, OR, CN, —(CR%,),CF,,
S(0), RY, —(CR%,),C,. mcycloalkyl or —C,-C, alkyl,
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said alkyl and cycloalkyl being optionally substituted
with one to three substituents selected from halo or OR;

Each R°® is independently halo, —C,-C, alkyl, OR, CN,
CF;, aryl or heteroaryl, where said alkyl, aryl or het-
croaryl are optionally substituted with halo, C,-C, alkyl
or CF;;

Each R 1s independently —H, —C,-C alkyl, —CF,, or
aryl;

Each R? and R” are independently —H, —C,-C, alkyl,
aryl, heteroaryl, heterocyclyl, or —(CH,),.s—C5_;5
cycloalkyl, wherein said alkyl, heteroaryl, heterocyclyl,
and cycloalkyl are optionally substituted with one to
three substituents selected from R°;
optionally, when R“ and R” are —C,-C, alkyl and are

attached to the same nitrogen atom, R* and R” may be
cyclized to form a C,-C cycloalkyl ring;

Each R” is independently —C, -C,, alkyl, —CF,, or ary];

Each R?is independently H, halo, —CF, or—C,-C alkyl;

m 1s an mteger selected from 1, 2, or 3;

p 1s an 1teger independently selected from 0, 1 or 2; and

t 1s an integer independently selected from 0O, 1, 2, 3, or 4.

2. The compound according to claim 1, wherein

o

1s a heteroaryl selected from

x5 X \ X7 \H\
| N>
S
S

-\
X; A~ X ,,N\< 7
X4 X4 \

X N N
S Oy
X3-‘:¢ N/ \ / \:..y"\<

X4 \

\
N
a5
. /
where * indicates attachment to the pyrimidinyl ring and **
indicates attachment to the —CH,—R? of structural Formula
I
X!, X?, X° and X* are independently selected from N or
CH, provided that no more than one of X*, X*, X° and X*
1S N:
or a pharmaceutically acceptable salt thereof.

3. The compound according to claim 1, wherein R” is aryl,
heteroaryl, heterocyclyl, CN,—C(O)NR“R”?, —NR*C(O)R®,

e
N>
3%

N> S

e
N
ok
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—C(O)OR", or —OR", said aryl, heteroaryl or heterocyclyl
are optionally substituted with from one to three substituents
selected from halo, OR, CN, S(O) R, or —C,-Cy alkyl, said
alkyl being optionally substituted with one to three substitu-
ents selected from halo or OR;

or a pharmaceutically acceptable salt thereof.

4. The compound according to claim 1 having structural
Formula III:

11

R

R2

or a pharmaceutically acceptable salt thereot,

wherein

X*is CHor N;

Each R 1s independently —H, —C,-C, alkyl, —CF;, or
aryl;

Each R“ 1s independently —H or —C, -C; alkyl;

Each R” is independently —H, —C,-C, alkyl, —C,_,,
cycloalkyl or heteroaryl, wherein said alkyl, cycloalkyl
and heteroaryl are optionally substituted with one to
three substituents selected R°:

Each R? is independently —C,-C, alkyl, —CF,, or aryl;

Each R?is independently H, halo, —CF ., or —C,-C, alkyl;

Each R' is independently —H, OR, CN, halo or —C,-C,
alkyl;

R* is —(CR?,),C,-C, alkyl, —(CR%,)CF;, —(CR",)—
C,_,cycloalkyl, or—(CR%,) aryl, said alkyl, cycloalky]l
and aryl being optionally substituted with one to three
substituents selected from halo, —C,-C, alkyl and
—CFs;

R? is aryl, heteroaryl, heterocyclyl, CN, —C(O)NR“R?,
—NR“C(O)R”, —C(O)OR?, or —OR?, said aryl, het-
croaryl or heterocyclyl are optionally substituted with
from one to three substituent selected R°:

R*is—CH, or C,_, cycloalkyl;

Each R” is independently halo, OR, CN, S(O) de, or —C, -
C, alkyl, said alkyl being optionally substituted with one
to three substituents selected from halo or OR;

Each R° is independently halo, —C,-C, alkyl, OR, CN,
CF;, aryl or heteroaryl, where said alkyl, aryl or het-
eroaryl are optionally substituted with halo, C,-C alkyl
or CF;;

m 1s an integer selected from 1, 2, or 3;

p 1s an integer independently selected from O, 1 or 2; and

t 1s an 1nteger independently selected from 0O, 1, 2, 3, or 4.
5. The compound according to claim 1, which 1s

4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-yl]-5-methyl-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-yI]-5-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
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-continued

4-amino-2-[5-chloro-3-(2,3,6-trifluorobenzyl)-1H-indazol-1-yl]-5-methyl-5-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3 ,4.,4,4-pentatluorobutyl)-1 H-indazol-1-yl]-3-
methyl-5-(3-methyl-1,2 4-oxadiazol-5-yl)-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,

4-amino-2-[3-(2-fluorobenzyl }-1H-1ndazol-1-yl]-5-methyl-5-phenyl-5,7-
dihydro-6H-pyrrolo[2,3-dJpyrimidin-6-one,
4-amino-2-[5-chloro-3-(2-fluorobenzyl)-1 H-indazol-1-yl]-5-methyl-5-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[5-chloro-3-(2-fluorobenzyl)-1H-indazol-1-yl]-5-methyl-5-
(pyridin-3-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d]|pyrimidin-6-one,
4-amino-2-[5-chloro-3-(2-fluorobenzyl)-1 H-indazol-1-yl]-5-methyl-5-
(pyridin-4-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[5-chloro-3-(2,3-difluorobenzyl)- 1 H-indazol-1-yl]-5-methyl-5-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[5-chloro-3-(2,3-difluorobenzyl)- 1 H-indazol-1-yl]-5-methyl-5-
(pyridin-3-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[5-chloro-3-(2,3-difluorobenzyl)- 1 H-indazol-1-yl]-5-methyl-5-
(pyridin-4-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-3-methyl-5-phenyl-2-[3-(2,3,6-trifluorobenzyl)- 1 H-indazol-1-vyl]-
5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,

4-amino-2-[5-chloro-3-(2-phenylethyl)-1H-1ndazol-1-yl]-3-methyl-3-phenyl-

5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-5-methyl-5-phenyl-2-[3-(3,3,3-trifluoropropyl - 1H-1ndazol-1-yl]-
5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[5-fluoro-3-(3,3,3-trifluoropropyl)-1 H-indazol-1-yl |-5-methyl-3-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-yl]-5-(4-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-yl]-5-methyl-5-
(pyridin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-yl]-5-methyl-5-
(pyridin-3-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d]|pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-yl]-5-methyl-5-
(pyridin-4-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d]|pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-yl]-5-methyl-5-
(pyrazin-2-yl)-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3,3-trifluoro-2-methylpropyl)-1H-1ndazol-1-yl]-5-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one,
4-amino-5-methyl-2-[3-(3,3.4.4 4-pentafluorobutyl)-1H-1ndazol-1-yl]-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-5-(2-fluorophenyl)-5-methyl-2-[3-(3,3.4.,4.4-pentatluorobutyl)-1 H-
indazol-1-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-3-(3-fluorophenyl)-5-methyl-2-[3-(3,3.4.,4.4-pentatluorobutyl)-1 H-
indazol-1-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-3-(4-fluorophenyl)-5-methyl-2-[3-(3,3.4.4.4-pentatluorobutyl)-1 H-
indazol-1-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[5-fluoro-3-(3,3 4.4 4-pentafiluorobutyl)-1 H-indazol-1-yl]-5-
methyl-3-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[5-fluoro-3-(3,3 4.4 4-pentafluorobutyl)-1 H-indazol-1-yl]-3-(2-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-1-y1]-5-(2-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-yI]-5-(3-
fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-yI]-5-(4-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,

4-amino-2-[5-chloro-3-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-1-y1]-5-(3,5-

difluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-3-(4-chlorophenyl)-5-methyl-2-[3-(3,3,4.4.4-pentafluorobutyl)-1 H-
indazol-1-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3.4.4,4-pentafluorobutyl)-1 H-indazol-1-yl]-5-(4-
chlorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-5-(4-bromophenyl)-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-
indazol-1-yl]-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-{4-amino-2-[5-chloro-3-(3,3,4.4,4-pentafluorobutyl)-1H-indazol-1-yl1]-5-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]Jpyrimidin-5-yl }benzonitrile,
4-amino-3-(4-hydroxyphenyl)-5-methyl-2-[3-(3,3,4.4,4-pentafluorobutyl)-
1H-1ndazol-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-5-

methyl-5-[4-(methylsulfonyl )phenyl]-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-

6-one,

4-amino-5-methyl-2-[3-(3,3.4,4.4-pentafluorobutyl)- 1H-indazol-1-yl]-5-
(pyridin-2-yl)-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[5-fluoro-3-(3,3 4.4 4-pentafiluorobutyl)-1 H-indazol-1-yl]-5-
methyl-3-(pyridin-2-yl)-3,7-dihydro-6H-pyrrolo[2,3-d Jpyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3 .4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-3-
methyl-3-(pyridin-2-yl)-3,7-dihydro-6H-pyrrolo[2,3-d Jpyrimidin-6-one,
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-continued

4-amino-2-[5-chloro-3-(3,3.4.,4,4-pentatfluorobutyl)-1 H-indazol-1-y1]-5-(5-
fluoropyridin-2-yl)-5-methyl-3,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one,
4-amino-5-(5-chloropyrndin-2-yl)-5-methyl-2-[3-(3,3,4,4.,4-
pentafluorobutyl)-1H-indazol-1-yl]-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-
6-one,
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-yI]-5-(5-
chloropyridin-2-yl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-3-
methyl-5-(pyrazin-2-yl)-3,7-dihydro-6 H-pyrrolo[2,3-d |pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-5-
methyl-5-(5-methyl-1,2 4-oxadiazol-3-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,

4-amino-2-[5-fluoro-3-(3,3 4,4 4-pentafluorobutyl)-1 H-indazol-1-y1]-3-
methyl-5-(3-methyl-1,2 4-oxadiazol-5-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-2-[5-chloro-3-(4.,4,5,5,5-pentafluoropentyl)-1H-1ndazol-1-yl]-3-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3.4.4,5,5,5-heptafiuoropentyl)-1H-1indazol-1-yl]-3-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one,

methyl 4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-indazol-1-vyl]-5-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxylate,

ethyl 4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1 H-1indazol-1-yl]-3-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxylate,
methyl 4-amino-2-[5-fluoro-3-(3,3.,4.4.4-pentatluorobutyl)-1H-indazol-1-yl]-
5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxylate,
methyl 4-amino-2-[5-chloro-3-(3,3,4,4,4-pentafluorobutyl)-1 H-1indazol-1-yl]-
5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxylate,
4-amino-2-[5-chloro-3-(3,3,3-trifluoropropyl)-1H-thieno[2,3-¢c]pyrazol-1-yl]-
5-methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-5-methyl-5-phenyl-2-[3-(2,3,6-trifluorobenzyl)-1H-thieno[3.4-
c|pyrazol-1-yl]-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[3-(2,3-difluorobenzyl)-1 H-pyrazolo[4,3-b]pyridin-1-yl]-5-
methyl-3-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-5-methyl-5-phenyl-2-[3-(3,3,3-trifluoropropyl )- 1H-pyrazolo[4,3-
blpyridin-1-yl]-3,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one,
4-amino-5-methyl-2-[3-(3,3.,4.4.4-pentafluorobutyl)-1H-pyrazolo[4,3-b|pyridin-
1-yl]-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3 ,4.,4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-(3-methyl-1,2 4-oxadiazol-5-yl)-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-5-methyl-5-phenyl-2-[1-(2,2,2-trifluoroethyl)-1H-1ndazol-3-y1]-5,7-
dihydro-6H-pyrrolo[2,3-dJpyrimidin-6-one,
4-amino-2-[1-(2-methoxyethyl)-1H-indazol-3-yl]-5-methyl-5-phenyl-5,7-
dihydro-6H-pyrrolo[2,3-dJpyrimidin-6-one,
4-amino-2-[1-(ethoxymethyl)-1H-1ndazol-3-yl]-5-methyl-5-phenyl-3,7-
dihydro-6H-pyrrolo[2,3-dJpyrimidin-6-one,
4-amino-5-methyl-2-11-(2,2,3,3,3-pentafluoropropyl)-1 H-indazol-3-yl |- 5-
phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-{1-[(2,2-difluorocyclopropylymethyl]-1H-indazol-3-yl }-5-methyl-
5-phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-5-methyl-5-phenyl-2-[1-(3,3,3-trifluoropropyl)- 1H-indazol-3-yl]-
5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3,3-trifluoropropyl)-1H-indazol-3-yl]-5-methyl-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3,3-trifluoropropyl)-1H-indazol-3-yl]-5-methyl-5-
(3-methyl-1,2,4-oxadiazol-5-yl)-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-
one,

methyl 4-amino-2-[6-chloro-1-(3,3,3-trifluoropropyl)-1H-indazol-3-yl]-5-
methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d |pyrimidine-5-carboxylate,
4-amino-5-methyl-2-[1-(3,3.4.4 4-pentafluorobutyl)-1H-1ndazol-3-yl]-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[6-fluoro-1-(3,3 4.4 4-pentafiluorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one,
4-amino-2-[6-bromo-1-(3,3.4,4.4-pentatluorobutyl)- 1 H-indazol-3-yl]-5-
methyl-3-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-3-(2-fluorophenyl)-5-methyl-2-[1-(3,3.4.4.4-pentatluorobutyl)-1 H-
indazol-3-yl]-3,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[6-fluoro-1-(3,3 4.4 4-pentafluorobutyl)-1 H-indazol-3-yl]-5-(2-
fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3.,4.4,4-pentatfluorobutyl)-1 H-indazol-3-yl]-5-(2-
fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-5-(4-chlorophenyl)-5-methyl-2-[1-(3,3,4.4 4-pentafluorobutyl)-1 H-
indazol-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-(4-
chlorophenyl)-3-methyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-3-(4-bromophenyl)-2-[6-chloro-1-(3,3.4.,4.4-pentafluorobutyl)-1H-
indazol-3-yl]-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one,
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-continued

4-amino-2-[6-chloro-1-(3,3 ,4.,4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-[4-(methylsulfonyl )phenyl]-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-
6-one,

4-amino-5-methyl-2-[1-(3,3.4,4.4-pentafluorobutyl)- 1H-indazol-3-yl]-5-
(pyridin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d]|pyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-3-y1]-5-
methyl-3-(pyridin-2-yl)-3,7-dihydro-6H-pyrrolo[2,3-d Jpyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-3-(pyrimidin-2-yl)-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-(5-methyl-1,3-o0xazol-2-yl)-3,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,

4-amino-2-[6-fluoro-1-(3,3 4,4 4-pentafluorobutyl)-1 H-indazol-3-yl]-3-
methyl-5-(3-methyl-1,2 4-oxadiazol-5-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,

4-amino-5-methyl-2-[1-(3,3.4.4 4-pentafluorobutyl)-1H-pyrazolo[3 ,4-b|pyridin-
3-yl]-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one,
4-amino-2-[5-chloro-3-(3,3 ,4.,4,4-pentatluorobutyl)-1 H-indazol-1-yl]-3-
methyl-5-(5-methyl-1,3 4-thiadiazol-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,

4-amino-2-[5-chloro-3-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-5-
methyl-3-(5-methyl-1,3 4-oxadiazol-2-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-5-methyl-6-oxo0-2-[3-(3,3.4.4,4-pentafluorobutyl)- 1 H-indazol-1-yl]-
6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxamide,
4-amino-2-[5-chloro-3-(3,3,4,4,4-pentafluorobutyl)-1 H-indazol-1-yl]-3-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxamide,
4-amino-2-[5-fluoro-3-(3,3.,4.4.4-pentatluorobutyl)-1 H-indazol-1-y1]-N,5-
dimethyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carboxamide,
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-yI]-N,5-
dimethyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-carboxamide,
4-amino-2-[5-chloro-3-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-1-yl]-N-
ethyl-5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d |pyrimidine-5-
carboxamude,
4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-y1]-5-
methyl-N-[(1-methyl-1H-pyrazol-3-yl)methyl]-6-0x0-6,7-dihydro-3H-
pyrrolo[2,3-d]pyrimidine-5-carboxamide,
4-amino-5-methyl-5-(4-methyl-5-0x0-4,5-dihydro-1,3 4-oxadiazol-2-yl)-2-
[3-(3,3.4.4.,4-pentafluorobutyl)-1H-indazol-1-yl]-3,7-dihydro-6H-
pyrrolo[2,3-d|pyrimidin-6-one,

4-amino-2-[5-chloro-3-(3,3 ,4.,4,4-pentatluorobutyl)-1 H-indazol-1-yl]-3-
methyl-5-(1,3,4-thiadiazol-2-yl)-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin- 6-
one,
4-amino-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-3-y1]-N,5-
dimethyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-3-carboxamide,
4-amino-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-3-yl]-5-
methyl-5-(4-methyl-5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)-5,7-dihydro-
6H-pyrrolo[2,3-d|pyrimidin-6-one,

4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-5-(5-methyl-1,3 4-thiadiazol-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,

4-amino-2-[6-chloro-1-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-(5-methyl-1,3 4-oxadiazol-2-yl)-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-5-methyl-5-phenyl-2-[3-(2,3,6-trifluorobenzyl)-4,6-dihydro-1H-
thieno[3.,4-c|pyrazol-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-5-methyl-2-11-(3,3.4.4 4-pentafluorobutyl)-4,5,6,7-tetrahydro-1 H-
indazol-3-yl]-3-phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-5-(2-fluorophenyl)-5-methyl-2-[3-(3,3.4.4 4-pentafiluorobutyl )-
4,5.6,7-tetrahydro-1H-indazol-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-
6-one,
4-amino-5-(3-fluorophenyl)-5-methyl-2-[3-(3,3.4.4.4-pentafluorobutyl )-
4,5,6,7-tetrahydro-1H-indazol-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-
6-one,

4-amino-3-(4-fluorophenyl)-5-methyl-2-[3-(3,3.4.4 4-pentafiuorobutyl -
4,5.6,7-tetrahydro-1H-indazol-1-yl]-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-
6-one,

4-amino-5-methyl-5-phenyl-2-[1-(3,3,3-trifluoropropyl }-4,5,6,7-tetrahydro-
1H-1ndazol-3-yl]-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one,
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-
1-yl]-5-(4-fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[ 2,3-d |pyrimidin-
6-one,
4-amino-2-[6-fluoro-3-(3,3.,4.4.4-pentatluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-(4-fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]|pyrimidin-
6-one,
4-amino-3-methyl-2-[7-(3,3.,4.4.4-pentafluorobutyl)yimidazo[1,5-b]pyridazin-
5-yl]-5-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one,
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4-amino-5-methyl-5-(3-methyl-1,2,4-oxadiazol-5-yl)-2-[3-(3,3.4.4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-2-[6-fluoro-3-(3,3.,4.4.4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(3-methyl-1,2.,4-oxadiazol-3-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentatfluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(3-methyl-1,2.,4-oxadiazol-5-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(5-methyl-1,3-oxazol-2-yl)-5,7-dihydro-6H-pyrrolo[ 2,3-
d]pyrimidin-6-one,
4-amino-2-[6-chloro-3-(3,3,4,4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(2-methyl-1,3-oxazol-4-yl)-5,7-dihydro-6H-pyrrolo[ 2,3-
d]pyrimidin-6-one,
4-amino-2-[3-(2-fluorobenzyljimidazo[1,5-a|pyridin-1-yl]-5-methyl-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[3-(2-fluorobenzyljimidazo[1,5-a|pyridin-1-yl]-5-methyl-5-
(pyridin-4-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[6-chloro-3-(2-fluorobenzylimidazo[1,5-a|pyridin-1-yl]-5-
methyl-5-(3-methyl-1,2 4-oxadiazol-5-yl)-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-2-[3-(2,3-difluorobenzyl)imidazo[1,5-a]pyridin-1-yl]-5-methyl-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[3-(2,3-difluorobenzyl)-6-fluoroimidazo[1,5-a]pyridin-1-yl]-5-
methyl-3-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[3-(2,3-difluorobenzyl)imidazo[1,5-a]pyridin-1-yl]-5-(4-
fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[3-(2,3-difluorobenzyl)-6-fluoroimidazo[1,5-a]pyridin-1-yl]-3-
(4-fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d ]pyrimidin-6-one,
4-amino-2-[3-(2,3-difluorobenzyl)imidazo[1,5-a]pyridin-1-yl]-5-methyl-5-
(pyrazin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[3-(2,3-difluorobenzyl)-6-fluoroimidazo[1,5-a]pyridin-1-yl]-5-
methyl-5-(pyrazin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d |pyrimidin-6-one,
4-amino-5-methyl-5-phenyl-2-[3-(2,3,6-trifluorobenzyl)imidazo[1,5-a|pyridin-
1-yl]-3,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[6-fluoro-3-(2,3,6-trifluorobenzyl imidazo[1,5-a]pyridin-1-yl]-5-
methyl-3-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[6-chloro-3-(2,3,6-trifluorobenzyl)imidazo[1,53-a]pyridin-1-yl]-3-
methyl-3-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[6-fluoro-3-(3,3,3-trifluoropropyl)imidazo[1,5-a]pyridin-1-yl]-5-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[6-chloro-3-(3,3,3-trifluoropropyl)imidazo[1,5-a]pyridin-1-yl]-5-
methyl-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one,
4-amino-5-methyl-5-phenyl-2-[3-(4,4 4-trifluorobutyl)imidazo[1,5-a]pyridin-
1-yl]-3,7-dihydro-6H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[6-fluoro-3-(4,4 4-trifluorobutylyimidazo[1,5-a]pyridin-1-yl]-5-
methyl-3-phenyl-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[6-chloro-3-(4.,4 4-trifluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3-
methyl-3-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[6-chloro-3-(4.,4 4-trifluorobutyl)imidazo[1,5-a|pyrdin-1-yl]-5-
(4-fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[6-chloro-3-(4.,4 4-trifluorobutyl)imidazo[1,5-a]pyridin-1-yl]-5-
methyl-5-(pyridin-2-yl)-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one,
4-amino-2-[6-chloro-3-(4,4 4-trifluorobutyl)imidazo[1,5-a]pyridin-1-yl]-5-
(5-fluoropyridin-2-yl)-5-methyl-3,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-
one,

4-amino-2-[6-chloro-3-(4.,4 4-trifluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3-
methyl-3-(pyrazin-2-yl)-3,7-dihydro-6 H-pyrrolo[2,3-d |pyrimidin-6-one,
4-amino-5-methyl-2-[3-(3,3.,4.4,4-pentafluorobutyljimidazo[1,5-a|pyridin-
1-yl]-5-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin-6-one,
4-amino-2-[6-fluoro-3-(3,3.,4.4.4-pentafluorobutyl)jimidazo[1,5-a]pyridin-
1-yl]-53-methyl-5-phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[6-chloro-3-(3,3.4.4.4-pentafluorobutyl)imidazo[1,5-a]pyridin-
1-yl]-5-methyl-5-phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-3-(2-fluorophenyl)-5-methyl-2-[3-(3,3.,4.4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,

4-amino-5-(3-fluorophenyl)-5-methyl-2-[3-(3,3.4,4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,

4-amino-5-(4-fluorophenyl)-5-methyl-2-[3-(3,3.4.4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-3-(3,5-difluorophenyl)-5-methyl-2-[3-(3,3.4,4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,
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4-amino-5-(5-chloropyndin-2-yl)-5-methyl-2-[3-(3,3,4,4.,4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-2-[6-fluoro-3-(3,3,4.4.4-pentafluorobutyl)jimidazo[1,5-a]pyridin-
1-yl]-5-(2-fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[ 2,3-d [pyrimidin-
6-one,

4-amino-2-[6-fluoro-3-(3,3 4.4 4-pentatluorobutyl)imidazo[1,5-a]pyridin-
1-yl]-5-(3-fluorophenyl)-5-methyl-5,7-dihydro-6H-pyrrolo[ 2,3-d [pyrimidin-
6-one,

4-amino-5-(3,5-difluorophenyl)-2-[6-fluoro-3-(3,3.4.4.4-
pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-3-methyl-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one,

4-amino-2-[6-fluoro-3-(3,3 4,4 4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(pyridin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[6-fluoro-3-(3,3 4,4 4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(5-methyl-1,2,4-oxadiazol-3-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,

ethyl 4-amino-2-[6-fluoro-3-(3,3.,4.4.,4-pentafluorobutyl)imidazo[1,5-a]|pyridin-
1-yl]-5-methyl-6-ox0-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-
carboxylate,
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-(2-fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]|pyrimidin-
6-one,
4-amino-2-[6-chloro-3-(3,3.4.4.4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-(3-fluorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]|pyrimidin-
6-one,

4-amino-2-[6-chloro-3-(3,3 .4.,4,4-pentatluorobutyl)imidazo[1,5-a]pyridin-
1-yl]-5-(3,5-difluorophenyl)-5-methyl-3,7-dihydro-6 H-pyrrolo[2,3-d |[pyrimidin-
6-one,
4-amino-2-[6-chloro-3-(3,3.4.4.4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-(4-chlorophenyl)-5-methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]|pyrimidin-
6-one,
4-amino-2-[6-chloro-3-(3,3,4.4,4-pentatluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(pyridin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-(5-fluoropyridin-2-yl)-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-
6-one,
4-amino-2-[6-chloro-3-(3,3.4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(pyrazin-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin- 6-

one,
4-amino-2-[6-chloro-3-(3,3,4.4,4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-5-methyl-5-(5-methyl-1,2,4-oxadiazol-3-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-2-[3-(2,3-difluorobenzyl)imidazo[1,5-a]pyrazin-1-yl]-5-methyl-5-
phenyl-3,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,

ethyl 4-amino-2-[6-chloro-1-(3,3.4,4 4-pentafiuorobutyl)- 1 H-indazol-3-yl]-5-
methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d |pyrimidine-5-carboxylate,

ethyl 4-amino-5-methyl-6-0xo0-2-[1-(3,3.4.4.4-pentatluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxylate,

4-amino-2-[6-chloro-1-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxamide
4-amino-2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-3-yI]-N-
cyclopropyl-53-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,
4-amino-5-methyl-6-ox0-2-[1-(3,3.4.4.4-pentafluorobutyl)-1 H-pyrazolo[3.4-
blpyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d [pyrimidine-3-carboxamide,
4-amino-3-cyclopropyl-6-oxo-2-[1-(3,3,4.4.4-pentafluorobutyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,
4-amino-5-cyclopropyl-6-oxo0-2-[1-(3,3,4.4.4-pentafluorobutyl )-1H-
pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d |pyrimidine-5-
carbonitrile,
4-amino-N-cyclopropyl-5-methyl-6-ox0-2-[1-(3,3,4,4,4-pentatluorobutyl )-
1H-pyrazolo[3.,4-b|pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-5-
carboxamude,

4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-6-o0xo-N-phenyl-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,

ethyl (4-amino-2-(6-chloro-1-(3,3.,4.4.4-pentatluorobutyl)-1H-1ndazol-3-yl)-
5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidin-5-yl)carbamate,
4-amino-2-[6-chloro-1-(3,3.4.4,4-pentafluorobutyl)-1H-indazol-3-yl]-5-(4,5-
dimethyl-1,3-thiazol-2-yl)-53-methyl-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-5-methyl-2-[1-(3,3.,4.4.4-pentafluorobutyl)-1H-pyrazolo[3 4-
blpyridin-3-yl]-3-(1,3,4-thiadiazol-2-yl)-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,
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4-amino-5-methyl-5-(5-methyl-1,3,4-oxadiazol-2-yl)-2-[1-(3,3.,4.4.4-
pentafluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl1]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-5-methyl-2-[1-(3,3.,4.4.4-pentatluorobutyl)- 1 H-pyrazolo[3 4-
blpyridin-3-yl]-3-pyrimidin-2-yl-5,7-dihydro-6H-pyrrolo[2,3-d [pyrimidin- 6-
one,

4-amino-2-[6-chloro-1-(3,3 .4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-5-[5-0x0-4-(propan-2-yl)-4,5-dihydro-1,3,4-oxadiazol-2-yl]-5,7-
dihydro-6H-pyrrolo[2,3-dJpyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3.4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-5-
methyl-5-[4-(propan-2-yl)-3-thioxo-4,5-dihydro-1,3,4-oxadiazol-2-yl]-5,7-
dihydro-6H-pyrrolo[2,3-d Jpyrimidin-6-one,
4-amino-3-(1-ethyl-1H-1,2,3-triazol-4-yl)-5-methyl-2-[1-(3,3,4,4.4-
pentafluorobutyl)-1H-pyrazolo[3.4-b]pyridin-3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-3-[{cyclopropylmethyl)amino]-5-methyl-2-[1-(3,3,4,4.4-
pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one,
{4-amino-2-[6-chloro-1-(3,3,4.4,4-pentafluorobutyl)-1H-indazol-3-yl1]-5-
methyl-6-0x0-6,7-dihydro-5h-pyrrolo[2,3-d]pyrimidin-5-yl }acetonitrile,
4-amino-2-(6-chloro-1-(3,3.4.4,4-pentafluorobutyl)-1 H-pyrazolo[3.4-
blpyridin-3-yl)-N-cyclopropyl-5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide,
4-amino-2-(6-cyano-1-(3,3.,4,4.4-pentafluorobutyl }- 1 H-pyrazolo[3 ,4-
blpyridin-3-yl)-N-cyclopropyl-5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[ 2,3-
d]pyrimidine-5-carboxamide,

4-amino-N-cyclopropyl-2-(6-methoxy-1-(3,3 4.4 4-pentatluorobutyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl)-53-methyl-6-0x0-6,7-dihydro-5SH-pyrrolo[2,3-
d]pyrimidine-35-carboxamide,
4-amino-N-cyclopropyl-5-methyl-2-(6-methyl-1-(3,3 4,4.4-pentafluorobutyl)-
1H-pyrazolo[3.,4-b]pyridin-3-yl)-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-35-carboxamide,
4-amino-5-[1-(cyclopropylmethyl)-1H-1,2,3-triazol-4-Y L]-5-methyl-2-[ 1-
(3,3,3-trifluoropropyl)-1H-pyrazolo[3.,4-b|pyridin-3-yl]-5,7-dihydro-6 H-
pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-N-cyclopropyl-5-methyl-6-ox0-2-[1-(3,3,3-trifluoropropyl)-1 H-
pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d |pyrimidine-5-
carboxamude,
4-amino-3-methyl-6-oxo-N-(pyridin-3-yl)-2-[1-(3,3,3-trifluoropropyl )-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,
4-amino-2-[6-chloro-1-(3,3,3-trifluoropropyl)-1H-pyrazolo[3.4-b]pyridin-3-
yl]-N-cyclopropyl-53-methyl-6-o0xo0-6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide,
4-amino-N-cyclopropyll-5-methyl-2-[6-methyl-1-(3,3,3-trifluoropropyl)-
1H-pyrazolo[3.,4-b]pyridin-3-yl]-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide,
4-amino-N-cyclopropyl-2-[6-methoxy-1-(3,3,3-trifluoropropyl)-1 H-
pyrazolo[3.4-b]pyridin-3-yl]-3-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-35-carboxamide,
5-methyl-4-(methylamino)-2-[1-(3,3.4.4.4-pentafluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-5-phenyl-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,
N-cyclopropyl-3-methyl-4-(methylamino)-6-oxo0-2-[1-(3,3,4.4.4-
pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-carboxamide,
2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-1ndazol-3-yl]-5-methyl-4-
(methylamino)-5-phenyl-5,7-dihydro-6 H-pyrrolo[2,3-d |pyrimidin-6-one,
5-methyl-4-(methylamino)-5-(5-methyl-1,3 ,4-oxadiazol-2-yl)-2-[1-
(3,3.4.4.4-pentafluorobutyl)-1H-pyrazolo[3.4-b]pyridin-3-yl]-5,7-dihydro-
6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-5-methyl-2-[1-(3,3.,4.4.4-pentafluorobutyl)imidazo[1,5-a|pyridin-3-
yl]-53-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d]|pyrimidin-6-one,
4-amino-5-methyl-2-[8-(3,3.,4.4 . 4-pentatfluorobutyl)imidazo[1,5-a]pyrimidin-
6-vyl]-53-phenyl-5,7-dihydro-6H-pyrrolo[2,3-d |pyrimidin-6-one,
4-amino-2-[6-fluoro-1-(3,3 4.4 4-pentafiluorobutyl)-1 H-indazol-3-yl]-3-
methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-carboxamide,
4-amino-5-methyl-6-oxo0-2-[1-(3,3.4.4,4-pentafluorobutyl)-1 H-indazol-3-vl]-
6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-carboxamide,
4-amino-N-cyclopropyl-5-methyl-6-0x0-2-[1-(3,3,4,4.4-pentafluorobutyl -
1H-1ndazol-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d [pyrimidine-5-carboxamide,
4-amino-N-cyclopropyl-2-[6-fluoro-1-(3,3.4.,4,4-pentatluorobutyl)-1 H-
indazol-3-yl]-5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d pyrimidine-5-
carboxamude,

4-amino-2-[6-chloro-1-(3,3 .4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-N-
cyclobutyl-5-methyl-6-ox0-6,7-dihydro-5H-pyrrolo[2,3-d [pyrimidine-5-
carboxamude,
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4-amino-5-methyl-N-(1-methylethyl)-6-o0xo0-2-[1-(3,3,4,4.4-
pentafluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-y1]-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-carboxamide,
4-amino-2-[6-chloro-1-(3,3,3-trifluoropropyl)-1H-indazol-3-yl]-5-methyl-5-
(5-methyl-1,3,4-oxadiazol-2-yl)-3,7-dihydro-6H-pyrrolo[2,3-d|pyrimidin-6-
one,
4-amino-5-methyl-5-[4-(1-methylethyl)-3-0x0-4,5-dihydro-1,3,4-oxadiazol-
2-yl]-2-[1-(3,3.4.4.4-pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-
dihydro-6H-pyrrolo[2,3-dJpyrimidin-6-one,
4-amino-N-cyclopropyl-5-methyl-6-ox0-2-{1-[2-(trifluoromethoxy)ethyl]-
1H-pyrazolo[3,4-b]pyridin-3-yl}-6,7-dihydro-5SH-pyrrolo[2,3-d Jpyrimidine-
5-carboxamide,

4,5-diamino-2-[6-chloro-1-(3,3,4,4 4-pentafluorobutyl)-1H-indazol-3-yl]-5-
methyl-5,7-dihydro-6 H-pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3 ,4,4,4-pentafluorobutyl)-1 H-indazol-3-yl]-3-
[(cyclopropylmethyl)amino]-5-methyl-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-5-methyl-2-[1-(3,3.4.4,4-pentafluorobutyl)-1H-pyrazolo[3 4-
blpyridin-3-yl]-5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl]-5,7-dihydro-6 H-
pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-5-methyl-5-(1,3,4-oxadiazol-2-yl)-2-[1-(3,3.,4.4.4-pentafluorobutyl)-
1H-pyrazolo[3,4-blpyridin-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin-6-
one,

4-amino-5-methyl-6-oxo0-2-[1-(3,3.,4.4,4-pentafluorobutyl)- 1 H-pyrazolo[3.4-
blpyridin-3-yl]-6,7-dihydro-5H-pyrrrolo[2,3-d]pyrimidine-5-carbothiomide,
4-amino-3-(4,5-dimethyl-1,3-thiazol-2-yl)-5-methyl-2-[1-(3,3,4,4,4-
pentafluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one,
4-amino-5-methyl-2-[1-(3,3.4.4,4-pentafluorobutyl)-1H-pyrazolo[3 4-
blpyridin-3-yl]-5-[3-(trifluoromethyl)-1,2,4-oxadiazol-5-yl]-5,7-dihydro-6 H-
pyrrolo[2,3-d|pyrimidin-6-one,

2-{4-amino-2-[6-chloro-1-(3,3.4,4 . 4-pentafluorobutyl)-1H-indazol-3-y1]-5-
methyl-6-0x0-6,7-dihydro-5SH-pyrrolo[2,3-d]Jpyrimidin-5-yl }-N-
cyclopropylacetamide,
4-amino-5-methyl-6-oxo-N-pyridin-2-yl-2-{1-[2-(trifluoromethoxy)ethyl]-
1H-pyrazolo[3,4-b]pyridin-3-y1}-6,7-dihydro-5H-pyrrolo[2,3-dJpyrimidine-
5-carboxamide,
4-amino-5-methyl-N-(1-methyl-1H-pyrazol-3-yl)-6-oxo0-2-{1-[2-
(trifluoromethoxy)ethyl]-1H-pyrazolo[3,4-b]pyridin-3-yl }-6,7-dihydro-5H-
pyrrolo[2,3-d|pyrimidine-5-carboxamide,
4-amino-5-(5-ethyl-1,3,4-oxadiazol-2-yl)-5-methyl-2-[1-(3,3.4.,4 4-
pentafluorobutyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-5,7-dihydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one,

4-amino-3-[5-(difluoromethyl)-1,3 4-oxadiazol-2-yl]-5-methyl-2-[1-
(3,3.4.4.4-pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-
6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-5-methyl-5-[5-(1-methylethyl)-1,3,4-oxadiazol-2-yl]-2-[1-
(3,3.4.4.4-pentafluorobutyl)-1 H-pyrazolo[3.4-b]pyridin-3-yl]-5,7-dihydro-
6H-pyrrolo[2,3-d|pyrimidin-6-one,
4-amino-2-[6-chloro-1-(3,3.4.4,4-pentafluorobutyl)-1 H-pyrazolo[3,4-
blpyridin-3-yl]-53-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,
4-amino-5-methyl-N-(1-methyl-1H-pyrazol-4-yl)-6-oxo0-2-{1-[2-
(trifluoromethoxy)ethyl]-1H-pyrazolo[3,4-b]pyridin-3-yl }-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-carboxamide,

4-amino-5-methyl-2-[1-(3,3.,4.4 . 4-pentatfluorobutyl)- 1 H-pyrazolo[3 4-
blpyridin-3-yl]-3-[5-(2,2,2-trifluoroethyl)-1,3 4-oxadiazol-2-yl]-3,7-dihydro-
6H-pyrrolo[2,3-d|pyrimidin-6-one,

4-amino-2-[6-chloro-1-(3,3 4.4,4-pentatluorobutyl)-1 H-indazol-3-yl]-3-
methyl-N-(1-methyl-1H-pyrazol-4-yl)-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide,
4-amino-5-methyl-N-(1-methyl-1H-pyrazol-3-yl)-6-ox0-2-[1-(3,3.,4.4.4-
pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-carboxamide,
4-amino-5-ethynyl-5-methyl-2-[1-(3,3 4.4 4-pentafluorobutyl)-1 H-
pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin- 6-one,
4-amino-2-[6-methoxy-1-(3,3,4.4.4-pentatluorobutyl)-1H-pyrazolo[3 .4-
blpyridin-3-yl]-3-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,
4-amino-2-[6-cyano-1-(3,3,3-trifluoropropyl)-1H-pyrazolo[3.,4-b]pyridin-3-
yl]-N-cyclopropyl-5-methyl-6-oxo0-6,7-dihydro-5H-pyrrolo[2,3-d [pyrimidine-
5-carboxamide,
4-amino-N-cyclopropyl-5-methyl-6-ox0-2-[1-(4,4,4-trifluorobutyl)- 1 H-
pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d |pyrimidine-5-
carboxamude,
4-amino-N-cyclopropyl-2-[6-cyclopropyl-1-(3,3,4.4.4-pentafluorobutyl)- 1 H-
pyrazolo[3.4-b]pyridin-3-yl]-3-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-35-carboxamide,
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4-amino-N-cyclopropyl-2-[6-cyclopropyl-1-(3,3,3-trifluoropropyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide,
4-amino-5-(5-cyclopropyl-1,3.,4-oxadiazol-2-yl)-5-methyl-2-[1-(4.4.4-
trifluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-
d]pyrimidin-6-one,

4-amino-5-methyl-6-oxo-N-pyridin-2-yl-2-[1-(4.4 4-trifluorobutyl)-1 H-
pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,

4-amino-5-methyl-6-oxo-N-pyridin-3-yl-2-[1-(4.4 . 4-trifluorobutyl)-1 H-
pyrazolo[3.4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,
4-amino-5-methyl-6-oxo0-2-[1-(4.4,4-trifluorobutyl)-1H-pyrazolo[3,4-
blpyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d [pyrimidine-5-carboxamide,
4-amino-2-[6-chloro-1-(3,3 ,4,4,4-pentafluorobutyl)-1 H-indazol-3-yl]-3-
methyl-5-(1-methyl-1H-pyrazol-4-yl)-5,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,

4-amino-2-[6-chloro-1-(3,3.4.4,4-pentafluorobutyl)-1 H-pyrazolo[3,4-
blpyridin-3-yl]-5-methyl-N-oxetan-3-yl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine-35-carboxamide,
4-amino-5-methyl-N-oxetan-3-yl-6-o0xo0-2-[1-(3,3.4.4.4-pentafluorobutyl)-
1H-pyrazolo[3.,4-b|pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-3-
carboxamude,
4-amino-5-methyl-5-pyridin-2-yl-2-[1-(3,3,3-trifluoropropyl)-1 H-
pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin- 6-one,
4-amino-5-methyl-6-oxo-N-pyridin-3-yl-2-{1-[2-(trifluoromethoxy)ethyl]-
1H-pyrazolo[3,4-b]pyridin-3-y1}-6,7-dihydro-5H-pyrrolo[2,3-dJpyrimidine-
5-carboxamide,

4-amino-5-methyl-6-oxo0-2-[1-(3,3.4.4.4-pentafluorobutyl)-1 H-pyrazolo[3.4-
blpyridin-3-yl]-N-pyridin-3-yl-6,7-dihydro-5H-pyrrolo[ 2,3-d]pyrimidine-5-
carboxamude,

4-amino-5-methyl-6-oxo0-2-[1-(3,3.,4.4,4-pentafluorobutyl)- 1 H-pyrazolo[3.4-
blpyridin-3-yl]-N-(tetrahydrofuran-3-yl)-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide,
4-amino-5-methyl-5-(1,3,4-thiadiazol-2-yl)-2-[1-(4.4 4-trifluorobutyl )-1 H-
pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-6 H-pyrrolo[2,3-d|pyrimidin- 6-one,
4-amino-N-cyclopropyl-5-methyl-6-o0xo0-2-[1-(3,3,4,4-tetrafluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,
4-amino-N-cyclopropyl-2-[1-(3,3-difluoropropyl)-1H-pyrazolo[3.,4-
blpyridin-3-yl]-5-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,
4-amino-5-methyl-2-[6-methyl-1-(3,3,4.4,4-pentafluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-6-oxo-N-(tetrahydro-2H-pyran-4-yl)-6,7-
dihdro-3H-pyrrolo[2,3-d]pyrimidine-5-carboxamide,
4-amino-N-cyclopropyl-2-[1-(3,3-difluorobutyl)-1H-pyrazolo[3,4-b|pyridin-
3-yl]-5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidine-5-
carboxamude,

4-amino-5-ethyl-6-ox0-2-[1-(3,3.4.4.4-pentafluorobutyl)-1 H-pyrazolo[3.4-
blpyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d [pyrimidine-3-carboxamide,
4-amino-N,5-dicyclopropyl-6-0xo0-2-[1-(3,3.,4.4.4-pentafluorobutyl)-1H-
pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-5H-pyrrolo[2,3-d |pyrimidine-5-
carboxamude,

4-amino-5-cyclopentyl-N-cyclopropyl-6-o0xo-2-[-(3,3.,4,4,4-
pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine-5-carboxamide,
4-amino-3-(1-methylethyl)-6-0x0-2-[1-(3,3.4,4.4-pentafluorobutyl)-1H-
pyrazolo[3.,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,
4-amino-N,5-dicyclopropyl-6-0xo0-2-[1-(3,3,3-trifluoropropyl)-1 H-
pyrazolo[3.4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,

4-amino-N,3-dicyclopropyl-6-oxo0-2-[1-(4,4,4-trifluorobutyl)- 1 H-
pyrazolo[3,4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-
carboxamude,

4-amino-5-cyclopropyl-6-oxo0-2-[1-(4.4,4-trifluorobutyl )- 1H-pyrazolo[3.4-
blpyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d [pyrimidine-3-carboxamide,
4-amino-2-[6-fluoro-3-(4.,4 4-trifluorobutylyimidazo[1,5-a]pyridin-1-yl]-3-
methyl-3-[3-(trifluoromethyl)-1,2,4-oxadiazol-5-yl]-3,7-dithydro-6H-
pyrrolo[2,3-d]pyrimidin-6-one,

4-amino-2-[6-chloro-3-(4.,4 4-trifluorobutyl)imidazo[1,5-a|pyrdin-1-yl]-5-
methyl-5-(5-methyl-1,2 4-oxadiazol-3-yl)-3,7-dihydro-6H-pyrrolo[2,3-
d]pyrimidin-6-one,
4-amino-2-[6-chloro-3-(3,3.4.4.4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-
yl]-H-cyclopropyl-3-methyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide,
4-amino-H-cyclopropyl-3-methyl-6-0xo0-2-[7-(3,3,4,4.4-
pentafluorobutyl)imidazo[1,5-b]pyridazin-5-yl]-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-35-carboxamide,
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252 4-amino-H-cyclopropyl-2-[6-fluoro-3-(3,3,4.,4.4-

184

pentafluorobutyl)imidazo[1,5-a]pyridin-1-yl]-53-methyl-6-0x0-6,7-dihydro-

SH-pyrrolo[2,3-d|pyrimidine-5-carboxamide,

253
yl]-5-methyl-6-oxo-H-pyridin-3-yl-6,7-dihydro-3H-pyrrolo[2,3-
d]pyrimidine-5-carboxamide,

254

4-amino-3-methyl-6-oxo0-2-[7-(3,3.4.4,4-pentafluorobutylimidazo[1,5-

4-amino-2-[6-fluoro-3-(3,3.,4.4.4-pentafluorobutyl)imidazo[1,5-a]pyridin-1-

blpyridazin-5-yl]-6,7-dihydro-3H-pyrrolo[2,3-d [pyrimidine-5-carboxamide,

255

4-amino-3-(5-cyclopropyl-1,3.4-oxadiazol-2-yl)-5-methyl-2-[7-(3,3,4.4.4-

pentafluorobutyl)imidazo[1,5-b]pyridazin-5-yl]-5,7-dihydro-6H-pyrrolo[2,3-

d]pyrimidin-6-one,

256 4-amino-H-cyclopropyl-5-methyl-6-ox0-2-[7-(3,3,3-

trifluoropropylyimidazo[1,5-b]pyridazin-5-yl]-6,7-dihydro-3H-pyrrolo[2,3-

d]pyrimidine-35-carboxamide,
257

2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-1ndazol-3-yl]-N-cyclopropyl-

5-methyl-4-(methylamino)-6-0xo0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-

5-carboxamide,
258

(methylamino)-6-0xo0-6,7-dihydro-5H-pyrrolo[2,3-d|pyrimidine-5-

carboxamude,
259

2-[6-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-1ndazol-3-y1]-N,5-dimethyl-4-

N,5-dimethyl-4-(methylamino)-6-0x0-2-[1-(3,3.,4.4,4-pentatluorobutyl)-1 H-

pyrazolo[3.4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-5-

carboxamude,
260

N-cyclopropyl-3-methyl-4-(methylamino)-6-oxo-2-[7-(3,3.4,4.4-

pentafluorobutyl)imidazo[1,5-b]pyridazin-5-yl]-6,7-dihydro-3H-pyrrolo[2,3-

d]pyrimidine-35-carboxamide,
261

5-(5-cyclopropyl-1,3.4-oxadiazol-2-yl)-5-methyl-4-(methylamino)-2-[1-

(3,3.4.4.4-pentafluorobutyl)-1H-pyrazolo[3.,4-b]pyridin-3-yl]-5,7-dihydro-

6H-pyrrolo[2,3-d|pyrimidin-6-one,
262

N,3-dicyclopropyl-4-(methylamino)-6-oxo-2-[1-(3,3,4.4.4-pentafluorobutyl)-

1H-pyrazolo[3.,4-b|pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-5-

carboxamude,
263

N-cyclopropyl-3-methyl-4-(methylamino)-6-oxo-2-[1-(3,3,3-trifluocropropyl)-

1H-pyrazolo[3,4-b|pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-3-

carboxamude,
264

N-cyclopropyl-53-methyl-4-(methylamino)-6-oxo-2-[1-(4.4 ,4-trifluorobutyl )-

1H-pyrazolo[3.4-b]pyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d|pyrimidine-5-

carboxamide,
265

4-amino-2-[5-chloro-3-(3,3.4.4.4-pentafluorobutyl)-1H-indazol-1-yI]-N,N, 5-

trimethyl-6-0x0-6,7-dihydro-3H-pyrrolo[2,3-d |pyrimidine-5-carboxamide,

266

4-amino-N-cyclopropyl-53-methyl-6-0x0-2-[3-(3,3,4.4.4-pentafluorobutyl -

1H-pyrazolo[4,3-b|pyridin-1-yl]-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-3-

carboxamude,
267

4-amino-2-[5-chloro-1-(3,3.4.4,4-pentafluorobutyl)-1 H-pyrazolo[3,4-

blpyridin-3-yl]-N-cyclopropyl-5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[ 2,3-

d]pyrimidine-5-carboxamide,
268

4-amino-2-[5-chloro-1-(3,3.4.4.4-pentafluorobutyl)-1H-pyrazolo[3.4-

blpyridin-3-yl]-N-cyclopropyl-5-methyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-

d]pyrimidine-5-carboxamide,
269

4-amino-2-[5-chloro-1-(3,3.4.4,4-pentafluorobutyl)-1 H-pyrazolo[3,4-

blpyridin-3-yl]-3-methyl-5-(5-methyl-1,3.,4-oxadiazol-2-yl)-3,7-dihydro-6 H-

pyrrolo[2,3-d]pyrimidin-6-one,
2770

4-amino-5-methyl-6-oxo0-2-[1-(3,3.4.4.4-pentafluorobutylimidazo[1,5-

alpyridin-3-yl]-6,7-dihydro-3H-pyrrolo[2,3-d]pyrimidine-3-carboxamide,

or a pharmaceutically acceptable salt thereof.

6. A pharmaceutical composition comprised of the com-
pound of claim 1, or a pharmaceutically acceptable salt
thereot, and a pharmaceutically acceptable carrier.

7. The pharmaceutical composition of claim 6 comprising,
one or more pharmaceutically active agents 1n addition to the
compound of claim 1, or a pharmaceutically acceptable salt
thereol.

8. The pharmaceutical composition of claim 7 wherein the
one or more additional active agents 1s selected from an
angiotensin converting enzyme inhibitor, an angiotensin 11
receptor antagonist, a neutral endopeptidase inhibitor, an
aldosterone antagonist, a renin inhibitor, an endothelin recep-
tors antagonist, an aldosterone synthase inhibitor, a phos-
phodiesterase-5 inhibitor, a vasodilator, a calcium channel
blocker, a potassium channel activator, a diuretic, a sym-
patholitic, a beta-adrenergic blocking drug, an alpha adren-
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ergic blocking drug, a central alpha adrenergic agonist, a
peripheral vasodilator, a lipid lowering agent or a metabolic
altering agent.

9. The compound of claim 1 or a pharmaceutically accept-
able salt thereof that is

NH,.
FC N ’
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10. The compound of claim 9 that 1s

N
F3C / 0

11. A pharmaceutical composition comprised of the com-
pound of claim 9 or a pharmaceutically acceptable salt

thereol, and a pharmaceutically acceptable carrier.

12. The compound of claim 1 or a pharmaceutically accept-

able salt thereof that 1s

NH,.

186

14. A pharmaceutical composition comprised of the com-

pound of claim 12 or a pharmaceutically acceptable salt
thereol, and a pharmaceutically acceptable carrier.

15. The compound of claim 1 or a pharmaceutically accept-

5 able salt thereof that 1s
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N/_

/ N NH2
"o N/ \ - O
F
N/
s NI
e /N . .
I

16. The compound of claim 15 that 1s

N

\> /\ N NH>
N T—
F
F3C /N . N2
H

17. A pharmaceutical composition comprised of the com-

40 pound of claim 15 or a pharmaceutically acceptable salt

thereol, and a pharmaceutically acceptable carrier.
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